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| By an eaſie and ſpeedy way, how te: 
deſcribe the Houre-lines upon all forts of 

Plains in any Latitude wharſoever :. Performed 


by certain SC 4 L E.F ſetupon 
aſmall portable RVLER, 


The Second Edition furniſbed with theſe waricties. 

E REFLEX DIALLING : Teaching how to de-- 
ſcribe Houre-lines on the Cieling of a Room , how irre-- 
oular foever : The Glaſſe ' lying either Parallel to the -. 
Horizon, or: oblique thereunto. 


FH. To finde the neceſſary Requiſites belonging -to-all-Plains, . 
as the DECLINATION, AZIMVTH, the height: 
of the STILE, The INCLINATION. of MERE 
DI1ANS, &c, Severall WAayCS. 

ITT. Severall TABLES ready calculated _ being uſefull ſn+ 
the Art of DIALLING. : 
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Shewing the Ule of the & CALES in reſolving; 
of the moſt uſefull Queſtions appertaining to ; 
| Aftronomie, Navigation and Geography. (> 
By Ge 0 RGES ERLEStudent inthe Mathematichg, | 
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RA VING:iiome yeares 
$- ſince ſet down fgr-my 

7 uſc and pragQuge 
y - ſome Inftractions,ard 
framed. ſome. Scales 
- For-making all-ſarts of 
' 'Platn Dzals with.cen* 
STO: FT ters, deduced from 
Mr: F five @nadeait 3 as allo ſome other 
ey as mMy-own invention, for- making of 
394 A  Far« 


3AT. 


To the Reader. 
Far-declining Verticalls, and Polar Decli- 
ners 3 and having communicated it to a 
Friend, an able Mathemattician; he incoura- 
ged me to Print it, whichelſe had never been 
dqne: andindeed | could have wiſhed tt had 
been (at leaſt) delayed, by reaſon the Book 
and Inſtrument (as it then came forth ) was 
not ſufficient fully rodire& in the bufineſs of 
Lialling ; there having been no Rule pre. 
{cribed tor finding the Suns Azimuth : That 
want i: aow ſupplyed (and will be {ufficient 
tor Dialing, in any part of Gyeat Britaine ) 
by a particular Diagonall Scale ſet on the 
Ruler. fn, RY RL STATS 
Again, PThere are. four other Diagonal 
Scales on the Ruler, which ſerve for finding 
the neceffary requitttes| for all ſorts of Pla 
-Dialls, which muſt be known before the hous- 
hnes can be drawn. ' . 

Moreover, Yowhave the nature of Reffe x 
Dialling targely enough Treated of, and ilte- 
ſtrared,' with ieveral varieties of Examples 
and Schemes ; deduced from Mr. Holtons in- 
genions invention, briefly mentioned in- his 

Letter 


* 


Lettex, 9 his Friend), at the end of Mr. Foe 
fter's Miſſclenirs :as alſo ra ſeveral wayes for 
drawing. the. house-lines on, the, Floog of 2 
Room-trym the $Sunebeames,palling rhrough 
; {mall hole in any.Painof Glals:in a wine 

OW. 

Andlaſtly,You have a ſhort Appendix,ſhews 
ing how to reſolve the moſt uſual and uſctull 
Queſtions in ASironomy,Nawigation,and Geo» 
grephy, by the Scales on the Ruler ; partly by 
extcntion of the Compaſſes on one Scale, 
and meaſuring its extent on another ; and 
partly by an eafie way of Protracting a Right 
Lined Right Angled Figure on Paper : and 
this to be done by ſuch as are not verſed in 
the Logarithms , but for ſuch as are, (and 
deſire to uſe the Cannon,) they will find the 
propottions ilerrdown, ſuitable to the propo* 
fitions, onely he muſt be carefull that he 
miſtake not Sine or Tangent, for Cofine or 
Cotangent : To conclude, I ſhall deſire you 
to mend the faults with x Pen, that are noted 
in the Errata, and ſuch others as you may 
finde 3 and accept of my Paines and Good- 
A 2 vill 
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DIALLING 
Univerlall. 


CHAP, I. | 
The deſcription of the Scales on the Ruler. 


mHe firſt Scale is a Scale of ſix Hours, each 
SI - houre divided into halves and quarters of 
SY - honrs, being proper for Dials that have 
mM no declination : as the Horizontall, the 
WET  dirc&t North or South, whether upright 
. or inclining. 
Moreover, each hour is {iibdivided into as many unes 
qual parts, as the length of the Scale wil permit : this 
Scale isof ſpecial uſe in deferibing all other Dyals that 
have Centers ; where the height of che ſtile above the 
Plain is not leſs then 10 degrees : when that happens, 
there are other Scales to perform it with-ſpeed and exatt« 
neſs enough- £62 4 

This Scale hath the letters (Hoxry) — the beginning, _ 

T 


> Dialling Univerſall. 

The ſecond Scale is a Scale of go degrees, anfwerable to 
the Scale of Hours, every _— being ſub-divided into 
as many parts as quantity will give leave. This Scale is. 
known by the letters ( /nc/.) atthe beginning, Note thar 
the firſt and ſecond Scales together , thew how many de- 
grees and minutes of time are contained'in any number 
of degrees and minutes of the EquinoAMall uader go, & 
contr 4. 

| Exawple, Apainſt 20degrees on- the ſecond Scale, you 
ſhall finde on the firſt Scale 1 houre 20 minutes: ang a- 
gainſt 50 degrees on the ſecond Scale, you ſhall finde 3 
nours 20 minutes on the firſt Scale, and ſo of any other 
number whatever, if carefully campured. 

' Thethird Scalc-is a:Scale of Latitudes, known by the 
letters ( Lat.) at the beginning. 

The fourth and fifth Scales are two Scales of Hours of 
different leugrhs;either of which ſerve tromake all Dirc& 
= or Polar Dials, alſo all Polar Diak that De- 
cline. 

Both theſe Scales together , ſerve for the ſpeedy draw- 
ingthe Houre lines on all ſorts of Plains,where the height 
ofthe (Hle is but ſmall, and the centre of the Dial left our, 
T heſe Scales are known by the letters (Pol.) at the be- 

nnin 

There are alſo two Scales of Chords, a greaterand a. 
leſſer,. ſerving to protra@t and meaſure angles. 


The Scales hereafter mentioned are 
ſince added. 


Two Diagonall Scales, a greater and alcſler, ficed for 
the finding: of the Suns Azimuth from the South in any 
part of Exg/end, atany Altitude of the Sun. The greater 
af theſe Scales is knowa by the letters (Az4 4.) at the be- 
Sinning, and the lefler of them by the letrers (Az. B.) _ 
'Next theſe Scales is a Scale of Verſcd Sines, to be.uſed 


mithrthe Azimuth Scales, 
Then 


Dialling Univerſall. > 
Then you have four other Dugevel Scales, which 

give the neceſſary requilites for all Vertical declintng, and 

Meridian inclining plains, for any part of Ezgland. 

The firſt gives the height of the-ſtile above the ſub-(tile, 
ſor all Vercical decliners, ang is known by the letters 
(Siile Ver.) at the beginning. 

The ſecond gives the inclination of Meridians for all 
Vertical decliners, known by the letters (1rc1. Yer.) at the 
beginning, ; ; 

The third gives the ſtiles height above the ſubſtile for 
all meridian» incliners, noted with (S1i/., Mer) at the be- 
glnning- | 

The fourth Diagonal Scale gives the Inclination ct 
meridians tor all meridian inclining plains, and is diſtin- 

uiſhed from the reſt by theſe letters { nc, Mer, at the 
ianing thereof, 
othele is joyned a Scale of Natural Sines, Sccants and 
Tangents, to be uſed with theſe Diagonal Scales, and be- 
ing ofa like Radius with them: As alſo a ſmall Scale of 
equal parts to the ſame Radius, the Tangent Scale being 
the laſt of-che four, for the advantage of having as many 
degrees pur on asthe length of the Ruler wil permit, Theſe 
Scales are diſtinguiſhed by thele letters, (S5.) for Sines, 
(Se.) for Secants, (E4.) tor Equal parts, and (Ta.) for 
Tangents. 

At the end ofthe firſt mentioned Scales I have put on 
the Degrees of a Quadrant, which may ſerve to finde the 
Declinatioua or Inclination of a Plain, the centre of which 
Quadrant is 4. Bur it in takiag the Declination of a plain, 
the Sun be on the contrary hand, ſo as that you cannor 
uſe that Quadrant, in ſuch caſethe arch AC is the limb 
of another Quadrant, whoſe centre is B, and whoſe de= 
grees are numbred 10 the arch from oo deg. to ge. 

Again, Within the ſaid Quadrant is framed a particu= 
lar Diagonal Scale, by witch may be drawn all Horizon= 
tal or Vertical Dials, for any Latitude between 34 and 56 
degrees. . | 
B 3 A1orcover, 


4A Dialling Univerſall. 

Mareover, There being a ſpare place at the endof the 
Verſed tines, I have put on a Scale ot Chords to Codeg. 
being of-the fame Radius witch the Sines, Secants & Tan-' 
gem, which is of good uſe, when che Tangent or Secanc 
required ſurmounteth the Scale, ir may be tound bypro- 
traſting a Quadrant on paper , and ſeting off the degrees 
thereon, and trom the centre, through the poiat affizned 
on the Quadrant, to draw a line to rouch the Tangent 
ine, Waich ſhall give the Secant and Tangent required: 
This I ſuppoſe tobealready wel known to the young 
pratticioner, | 

An laſtly, Oa the edge of the Ruler, there is a large 
Tangent put on, numbred from oo, to 6; deg. 31 min. 
which with a Gnomon ficed into-a hole made at the be 
ginning thereof, equal inlengthi to the Radius,or Tangent 
of 4 x deg) of the ſame Scale, may ſerve for takeing the 
height of the Sun, 

Andit ow pleaſe, On the other edge may be put on, a 
Scale of Declinations, with a Zodiack, whereby , the 
Suns place being known » the Declination may be tound, 
withourthe help of the Tableof the Suns Declination for 
every day. 


RC —R— — — 
——— — 


—_— 
To take the Altitude of the Sun. 


Ix the Gnomon into the hole made at the beginning 
+ of the Tangent on the edge of the Ruler, and hold the 
Ruler perpendicular to the Horizon, with the ſaid edge 
towards the Sun, ſo wil the ſhadow of the (aid Gnomon - 
fall on ſome part of the Scale ; marke where it falleth, tor 


that is the Altitude required. 


Otherwiſe. 


You may take a ſmooth Board, and on it draw two 


lines at right angles; as the lines AB and AC» _ 
"a 


| g—_— _— 


Dialling Univerſell. 
with 6o degrees of a line of 
Chords, draw the arch BC. | , 
then in the centre A, fixa 
ſtreioht pin or needle, on 
which hang a thrid and 
plunamer, Then litr up the 
board towards the ſun, in 
ſuch manner, as that the 
ſhadow of the pin or needle 
may fall on the line A C, 
and where the thrid ſhall 


cut the arch BC, make a 
mark, ſothe arclr B E bee 


» Wil ſhewthe alritude of the ſun at that tiwe- 


| ing meaſured with the ſameChord that you drew the arch 


- - CHA MS 
How to finde the Suns Azimuth at any Hill2Cs 


Rawthe lines AB and AC, at right angles to one 
another, Then conſider the Laticude of the place and 

\© altitude of the ſun, and with your compaſles, fixing 
one foot at the beginning of the parallel proper for the 
Latitude in the Diagonal Scale (4z, eA) extend the other 
ro the {uns altitude if the ſame parallel, and ſer off that exe 
tent inthe line A B, from A to B. Again; extend the com- 
paſſes inthe other Diagonal ſcale (4. B) from the begin- 
ningthereof (reſpeAting ſtill rhe parallel of the Laticude) 
:othe altitude, and place that extent in the line A C, from 
ArtoC, and drawthe line CB, then by the Table of the 
ſuas Declination orScale-& Zodiack on the Ruler,find the 
Declination for that day., and fixing one foor of the coms 
paſſes in the point of the rropick of S,inthe ſcale ot Verſed 
figes, extend the other foot tothe funs Declination, ac- 
connted from the point of Arieror go degrees downward 
towards S it the declinatioe be North, elſe beyond V = 
or go deg. upwards towards the Tropick of v* if the des 
clination be South , and ſet that extent oft on the line A C 


from: 


4) Dialling Univerſall. 
from Ato D;& inthe point D rais a perpendicular to AC 
and parallel ro A B, and where that perpendicular ſhall 
cu: the line C B, makea mark; .as at E: Laſtly, meaſure 
D E inthe verſcd Scale from the beginning, and it will 
give you the quantity of the Azimuch from the Sourh:. 


F irſt Example. 
The Lanitude of the place 51 deg. 32 mins. 
The Suns Alcitudein the Fore-noon 35 00 
The Suns Dedlination North for that E . 
Day, being the 28, of Afarch p Y 7 
To findethe Azimuth from the South. 


Having, by the direQion. aforeſaid,drawo the lines A B 
and A C, atright angles, make A B equal tothe altitude, 
35 deg. taken ont of the greater Diagonal Scale (Az. A.) 

reſpecting the parallel proper for the Latitude, 51 degrees 
32 Minutes, and make A Ce- 

Lb quall alſo to 25 deg. taken our 
-of the lefler Diagonall Scale 

(4z. B.)refpeRing alfo there- 
in the Proper parallel, and 
draw the line CB. Thea take 
out of the ſcale of Verſed:ſincs 
the Decliharion of the Sun, by 
fixing one foot of theCompaſ- 
ſes inthe point of S, and ex- 
trending the other foot to 7 de. 
7 min, counted dounwards 
from the middle of the Scale 
towards S$, (becauſe the De- 
k FoIGT) A Cclination is North) and that 
7 extent place from A to D, and 
drawD E parallelto AB; ſoD Ebeing meaſured inthe 
Scale of Verfed-ſines, from the beginning thereof,wil ſhew 
the Azimuth to be 5odeg. 21 min, from fouth rowards 
the Eaft. Second 
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Dialling Univerſal. 7 


Second Example. | 
Thi Latitude of the place 5'I deg. 32 mini 
The Suns altitude inthe Afternoon 10 "ol-) 
The Suns declination Seth, for that p 
day bciag the 20, of February } 34 
To findethe Azimuth from the South- 


As in the ſecond part of the Diagram, make A b equa! 
ro the altitude of the Sun, ro deg, taken out of the greater 
Diagonal ſcale (Az: 1) and As.equal.o 10deg. of tie 
Diagonal (Az. B) reſpeRing in both the parallel for the 
Laticude 51 deg. 32 min: anddraw C B, Then-take the 
declination of the ſun out of the Verſed-fines, by fixing: 
one foot of the Compaſſes in the point S , and exrending 
the other to 6 deg. 54 min. beyond the middle ofthe calc 
or 90 towards Y, (the Declination being South) and that 
extent place from A to.d, and drawd e parallelto £6, fo 
de meatured in the Verſed-ſines, gives the Azimuth 
from South rowards Welt 65 deg. 17 min, _ 
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CHAP, IV. 
To draw'a Meridian Line oz. an Horivontall* 
Plain... 5 


PIth your Line of 

Chords deſcribe the 
. Circle A BCD,then 
holding up a thrid & plums 
met,(o as the ſhadow of the 
thrid may paſſe through the 
centerE, draw the line of 
ſhadow DEB: Take then 
the alurtude of the Sun, (or 
rather; 


'S Dialling Univeaſall. 

rather, Jet another rake it at the ſame inſtant) which” ſup: 
pole to be 35 deg. 3$ inthe firſt Example of the laſt Chap. 
that done, 'getthe Suns Azimuth, which in the fame Ex- 
ampic is godeg. 21 min. from South tawatds Faſt, theſe 
50 deg, 21 min, I rake our of the line of Chords, and ſer 
trom the point D, Southwards to A, drawing the line A 
E C for the Meridian line. | 


—  — 


CHAP. V. 


To finde the Inclination of a Plain, by a Qua- 
draut, an ordmary ſmooth Board , or by the 
degrees of a Quadrant at the end of the Knler 


He Inclination of a Plaine is the Angle which it 
maketh with the Horizon. Draw firſt an Horizontall 
line as A B, and croſs it with the Perpendicular C D, 
then apply a Quadrant to the Verticall line CD, ona 


Rulers the figure dire&terh you, and holding upa thrid 
| and plummet,ſo asthat 


the plummet may, by 
meaaes of the Ruler, 
play under the centre 
of the Quadrant, the 
thrid paſſing through 
the centre, obſcrye the 
degree LOS, 

| and count them from 
| that ſide of the Qua- 
drant which is perpen- 
dicular tothe plain, 8 

; that ſhall be Incli- 
- nation of the Plain, as 

eHFE, the complement whereof E FG, is the 
Reclination of that plain fromthe Zenith, 


aL, 


W 


Wy 


the angl 


angle of "Y 


Dielling-/Univerful. 1g 
' nad Sod 4 Londalin you-may make uſe of a Board 
having one (ave edge,” asthe cdge GF, and deſcribing 
thearch GEH, with 60 degrees of your line of Chords. $\ 
drawing F H' perpendicular' to F G, and meaſuring the 
arch E R with the ſame Chord. 

Or Laſtly, 'This may be done very well with the dee 
orces at the end of the Ruler, placeing the Ruler ſo, as 
that the graduated end ' may ſtand cft of the plain, for 
rhe thrid and OUrIGe: play- 


——_— _ 
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CHAP. VI. 


To finde the Dectination of a Plain, by help of 
as Quadrant , an ordinary Board, or bythe 
degrees at the end of the Ruler. 


He Necldarion is alwayes reckoned in the Horizon, 
'F ing d is th le” contained berween the line of 

Eaſt and Wk and the Horizontal ligne. upon-the 
plain, Now to ger the declination, two obſervations 
are required. Firſt, the Horizontal diſtance of the Sun, 
fromthe Horizontal Ting of the Plaine 0900s the 
Stins Alrirude. 

Draw firſt an Horfzon: & 
Na a asthe Line IK, 
- _ Greg hg —d 

a tad rant , ho — 

_ ro the ng => 
os hold up athrid and: 
plummet,ſo as the ſhadow 
of the thrid; may ——_— 
through the centre of the, B==m=r 
Quadrant, then abſcive === 
the degrees cur off by the, === 
thridsſhadow on the limb, FEED 

TS 


7 


p 
[| 
. 
LE 
' 


5 0 4 


{ 


& reckon them from that 


fide 
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rather, Jet another rake it at the ſame inſtant) which*ſup: 
poſe to be 35 deg. a$ inthe firſt Example of the laſt Chap. 
that done, \getthe Suns Azimuth, which inthe fame Ex- 
ample is 5odeg. 21 min. from South towatds Faſt, theſe 
50 deg, 21 min, I take our of the line of Chords, ang ſer 
from the point D, Southwards to A, drawing the line A 
EC for the Meridian line. 


em 
—_ — 


CHAP. V. 
To fende the Inclination of a Plain, by a Oua- 
 drant, anordinary ſmooth Board, or by the 
degrees of a Quadrant at the end of the Ruler 


He Inclination of a Plaine is the Angle which ic 
maketh with the Horizon, Draw firſt an Horizontall 


the plummet may, by 
ny Hos of the Ruler, 


mpegs SOS 
the angle HF E, the complement w EFG, ist 
gies Reclination of that plain fromthe Zenith, - 


in- 


bb rant , holding 


Quadrant, then abletye! 
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' Taſteedof 4 Quadrant you may make uſe of a Board 
having one [noet "edge," as the GP, anddeſcribing 
thearch G E'H, with 60degrees of your line of Chords: $\ 
drawing F H' perpendicular' to F G, and meaſuring the 
arch E H with the ſame Chord. 

Or Ly, This may be done very well with the dee 
orces atthe end of the Ruler, placeing the Ruler ſo, as 
that the graduated cnd' may ftand cf of the plain, 'for 
rhe thrid ard LOUISE play- 


——__—__—_— _ 


ren” 


"CHAP. VI. 
To 9 fiude the Dectination of a Plain, by help of 
« Quadrant , an ordinary Board, or bythe 
degrees at the end of the Ruler. 


He Necldaricn | 1 alwayes reckoned iin the Horizon, 
Tis is th angle, contained berween the line of 
Eaſt and We Ao the Horizontal line. upon-the 
plain. Now to ger the declination, two obſervations 
are required. Firſt, the Horizontal diſtance of the Sun, 
fromthe Horizontal Ting of the Plains, S6PDUY> the 
Sitys Alrirude. | 
Draw firſt an Horfzon: & 
LI, asthe Line I K, J 
then apply thereto the ſide p 
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ro the eng 


n hold up athrid .an 
ten hol ſoasthe id and = 


of the thrid-. he ac -q 


through the ceatre of the., 
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the degters cur off by. the, , === = ; 
thridsſhadow on the limb, 
& reckon them trom that 
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fide of the Quadrant, that is paralle? to the Plain, agthe 

angle L M N, that is the Horizonrall diſtance. c = 
Secondly, take the Suns alcirude, and fiad bis Azimuth, 

theſe compared togerher, will help you to the Declinari- 

on,as may be plainly demonſtrared by this ſecond Fi- 


$UTE- 
With the Ralji the line of Chords, deſcribe the 
a _ Circle GLA Mywhich thall 
- L repreſent the 1zan 
.- Circle, and draw CEA, for 
the Horizonrall line of rhe 
o@ Plain and L E M at right- 
TE AO 3 _ m__ 
5 7 | Chard Tac 
= HHP nes diſtance LM N 
RB of che former Figure(which 
i this Example ſha!l be 35 
degrees) from A to F, then 
I Bo having taken che Suns alti- 
x | rude by the ſecond Chapter, . 


fiad by the third Chapter the Azimurh from che Sourh, 
which in this Example ſhall be 4o degrees, and (ceing the 
obſervation was in the forenoon, is 40 degrees irom South 


rowards Eaſt , or $a from -Eaft rowards South, 

theſe 5o takroutot your ſame Scale of Chords, and place 

from Ft © .uSplace to G Northward, and draw the line 

G H through the Centre, ſo ſhall S H be the true points of 

Eaſt and Weſt, and I K drawn at right angles ro G H, 

ſhall be thepoints of North and South. Now the angle of 

qu won AEG,orKEM, which in this Example is 

- n 5 degrees. pg 

To make al] more plain, obferve thoſe folowing di- 
rections ” 

7. That when you turn yourface tothe Plain,you muſt 

obſerve on which hand the Sun is, if on the right hand, 

< work on the Quadrant CE Af, if on the left hand {as gin 

this Example) work on the Quadrant eLE 27. Tun 

Q 


Dialling Onivetſall. Er: 
find to what Coaſt thePlain declineth, whether tothe Eaſt 
or Weſt, conſider which ofthe points H or G is under the 
Horizontall line C E A, and what they ſignific, as in this 
Example, H ſignifies the-Wet, and the Eaſt poiat ; {o 
H bcing undet the Horizontal} line, 1 conclude that the 

2, The Horizonall diſtance fnay be found by the de- 

sat the cnd of the Ruler, by applying the Ruler to the 
Phain, reſpeftiog the Coalt the ſun is cn, if it be on your 
right hand, your-back rowards it, and your face towards 
the Plain, rurn the | —__; fidethat way, and A isthe |, 
Centre of that Quadrant; if the Son be on thele't band, 
then turn the Rule quite abour and let the pricked arch be 
the Quadrant, and Bits Centre, then with a ſmall thrid 
-and plummet held up; and the ſbadow of the thrid made to 
paſs throughthe Centers A or B, obſerve thedegrees, &c. 
25 was ſhewn in theapplicationof aQuadran: to the Plain. 
| -3. That a board baviog one ſmooth edge, may ſerve in 
ſtead of a Quadrant. 

4. Thar it rhe Azimuth of the Sun betaken at ſuchtime 
as the ſhadow of the thrid ſhall fall ontheHorizonra'] liney 
CE A, or aline parallcl thereto, then the declination will 
beicqual rothe Suns Azimuth from Eaſt or Weſt : if at 
ſuch time asthe ſhadow-ſball fall on E 4, then the decli- 
nation ſbal be equal tothe Azimuth of the Sun fromSouth, 
Eaſt or Weſtwatd, according as the obſcrvation was made 
before or afrernoon- 

5ly, T har it it beafair Summers day, you may find 
what alticude the Sun wil have, when he comes to be dane 
Eaftor Welt (as by the 4th Prop. of the firft C hap. of the 
Appendix) and expett tal jr-ccme to that Altitude, and 
then the declination ſhal be cqual ro-the- angle contained 
between the Horizontaliline (CE, and the line of ſhadow, 
with che anglchA-E F. 
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To..draw a Polar Diall. 


Pe Polar plain is that which: is parallel to the - 

AB, with tn prcatal CD; then raw ein pc. 
| , With its , Then draw the perpen- 
dicular E F, which ſhall ſcrve-for the Subſtile and! — 
of 12. Then repair to cither of the Scales knawa'by the 
lerrers (Pe/.) and fixing one foot af the Compalles at the 
beginning of the ſaid Scale,exrend The other fact to the 
houre of I. ſer off that extent fromE to 1 1, aad from E 
ro 1, as alſo from G both wayes on. the line: AB, and 
draw the lincs of x1 andy, parallel cothe ſubſtile-E G F : 
Then again exrend the Compaſſes fromthe beginning of 
che Scate totwo hours, ſer oftthat extent.from E to 10, and 


90 11in 1-2 - 


from E to 2, alfo from G both wayes, and draw the 
hours of 10 and 2:-Then extend the Compaſics from 
the beginning of the Scale co 3, and ſect off that fromE 
rto9, and from Eto 3, and draw the hoursot 9 and 2 pas 
ral'el tothe former. Then extend the Compaſſes fronds} 
che beginniag of the Scale to 4, and ſer off that exten 

fram Eto8, and froth Eto 4, alſo from G both wayes, 


and draw the hours of 8 and 4. Laſtly, Extend the Com- 
palles-. 


paſſes from the beginning of the Scale to 5,and ſet off that 
extent from E to 7, and from Eta 5, alſo from G both 
wayecs, and draw the hours of 7 and\5, ſo hays you all 
the hours proper forthis p'ain,. { : 

The Sile may bea thin plate of Braflle or Iron, that 
muſt ſtand direAly perpendicular to the plain ; an4 in the 
Subſtilar line or houre of 123-The length whereof muſt - 
be the diſtance from-the peginting of theScac to the hour 
ef 3. This donethe Diall is finiſhed. L 


— 


CHAP. \'VIII: 
To draw anere& Meridian Diall. 


A Meridian plain isthat which is paral'cl tothe Meri 
dian Circle of the Sphere, having one face to rhe 

--. Fa, thegther tothe:Weſt , .in cach of them the 
Stile and. Sybſtile will be Darafhe tothe plain,and the hour 
lines paralJcl one to the other, as, iv the dircA Polar of rhe 
former Chapter, _ Onr Example ſhall be of a Meridian 
Diall withthe face to the Eaft , ih the, Latictge of 51 deg, 
32:Min. and is thus deſcribed, 


« Drawficlt the Horizontal line A-By; then with the Ra- 
diusof your:line af Chords, ane foot faxed in B, with the + 
ther draw the arch &'D, and'inthearch CD, ſer.off the 
heightof che EquinoRiall, 38 deg. 28min. from CoD, 
and draw the line B-DE, then in {ome convenient. place 
of rhe line BE, asatK drawithe.lineG K F,atiight angles 
co-rhe tine 'E D Biſo.fhall- GE berhe fabſite and hour.ot 
65: Then to E D B,drawa parallel as [ H, | - | 


E' 38; ---' -- Jn 


Having [o done, work as inthe laſt Chapter wasſhewn, 
by taking the diftance trom the beginning of either of the 


Polar Scalesro x hour, ſertingthar cxtent from G to 5, and 
trom Cto 7, andonits parallel E B, from'K borh wayes, 
and draw the hours of 5 and 7, paralkIto the ile and 
hour of 6: Then take in your compaſſes the dilta 
fromthe beginning of the Scale to 2 hours , and ſer it off 
from G to 4, and from Gto $,and alſo from K both ways, 
and draw the hoursof 8 and 4, parallel to the other-; ſo 
you have no morchours to ſer off towards 1 , carp fr 
the houre of Sun rifing, but proceed to fer off the reſt of 
the hours towards H, as you did the other, takeingin your 
compaſſes the diftances from the beginning of the Scale 
tO 3, 4, and 5; (ctting cach diſtance off reſpeQively 
from G towards H, at 9, 1c, and 11, and alſo from K 
towards B, and draw the hours ofg , 1c, 11: and fo 
yon have 211 the hours proper for this Dial, 

.* The diftance from the beginning of the Scale tothe 
Hhoure of 3, .gives the height of the Stile > which muſt 
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ſtand direQly over the Subftile, making right angles + 
therewith; and may be made of a thin plate of Iron or 
Braffe, or a pin ofeicher ſharpned, whoſe extremity muſt 
2ivethe ſhadow tothe hour lines on the Diall, 

Note, that the making of the Weſt Dial differeth from - 
this only in its ſituation, and changeing the hours , this 
Dial looking tothe Eaſt, andthe other to the Welt : this 
ſerving from Sun rifing to paſt x1, the other from belore 
x toSun ſet, | 

Note alſo that if you turn the Eaſt-Dyall drawn in 
Paper from you,and look on the back-ſide; you ſhall chere 
ſee the pertc& forme of the Welt Diall,only in ſtead of the - 
hours, 11, 10, 9, 2, 7, 6, 5, 4». you mult write 1; 2, 3 4» 
$3 6, Ty 8.8. 
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CHAP, IX. 
To draw an Horizontal Diall, for the Latitude 


of 5x deg. 30 min. 

 N 'Horizontal:Plain: is thatwhich is parallel to the 
A igorizonaal Circle ofthe Sphere, to | raj the hours 
: proceed thus,: Draw a line at length, as BA C, then 
repaic 20 your Scale of Laricudes , Known by the letters - 
( Bets) atthe beginning, where fixing - one foor of your 
compaſics,cxrend the other to 51 deg: 3o min. and (er of 
thar exrent from A roB, and from A toC, and draw the 
lines A B, A C,-ther open your com to the length 
of the whole Scale of hours, or firſt Schle, and with tha 
extern, onefoot fixed #1 B, withy the other foot make an 
arch at D, then with the ſame cexrent, one foor fixed in =o 
with the other croſs tbat arch at D, and draw the lines 
BD and CD, alfo draw the line A D.tor the Subſtile, and 

Hhouce. of 1 2, ” 
This .* 
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 Thisdone, eftend your Compaſſes from thebegioning 
ot thar Scale to 1 hour , and ſet off that extent from Dro 
1, and from Dto r 1, alſothefameexrcarmuſt be ſer fr | 
Btos, and from C top, Then' extend your Compaſſes 
from the beginning of the ſaid Scale ro 2, and fer itoff 


from D to 10, $fromD to'2, alfo fromBro 4, and from 
Cto8, Laftly, extend your Compaſſes from the begi 

ning of the ſaid Scaleto 2, and fer thatofft fromDro3, 
. and fromDtog : ſo have you points for 12 hours. Now 
lines drawn from the centre Atocach of thoſe points; ſhal 
. be the hours I | o 

Note, That the hours of 4 and 5 inthe morning; and 
7 and 8intheevenins, are tobe drawn through the cene 
tre, And if you deſire the halves and quarters, they are 
to be drawn in all reſpeQs as the hours. 

With your line of Chords make an angle of- 51.degrees 
32 minutes, for the Stile or Cock of your Dial, and ſerir 
over the Sub:ſtile A D at right angles, as the angle E AD 
in the Diagrawy, and the Daal is finiſhed. CHAP 
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CHAP, .X : 
To draw @ Dyal. on as ered dire& Verticall 
Plain. ay 


| Vertical Plain is that which is parallel to the prime 
A voticlCiroe afthe Sphere, ir hath two faces, one 
ro the Sourh, the other tothe North ; our example 

ſhall be of a South PJaia in the latitude of 51 deg. 32 min, 
The making of this Dyal differeth lictle ftrem the Hori- 


-zontal, only you muſt take notice, thatthis Plain reſpc&e 


eth the South Pole,which Pole is cleyared thereon 38 deg, 
28 min, being the Complement of the Laticude, and fo 
much'you muſt take ourof your Scale of- Latitudes, and 


ſet oft from A to B,and from A to 'C, thei take jo your 
Compaſs the whole Scaleof hours or firſt Scale and with 
that extenr one foot fixed in B, with the other make an 
archatD; again wi:h the ſame extent one foo fixed + in. 
C, with the other crofſe the arch ar D, and draw the lines 
BD and GD. alſo AD for = gubſtile and hour of 12. . 


Finiſh 
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Finiſh the Dyalia all reſpefts as youdid the Horizontat; 
only obſcrve, that whereas in that Dyal, the hours of x 
2,3, &c. were {cr off on the line B D, towards the Jefz. 
hand, the ſame bouts muſt inthis'Dyal beſet off on-thie- 
line C D., rowards the right hangd« 

The Stile EAD muſt contain an angle of 3$ deg. ag 
min. being the Complemenr of the Latitude, and. muſt 
ſtard direfly over the Subſtile A'D. For the North face: 
the Centre muſt be below and the ſti'e, point upward, the 
hours fit for that Plain are thoſe of 4, 5,.6 and 7 in the- 
morning, and 5, 6, 7 and $1ntheevyening. | 


_ CI_ 
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| CHAP, XI. 
How to draw a-Verticall Inclining Dyal. 


I: the Inclination be towards the North part ofthe Ho-- 


r1zon, you are to ſubſitrac the Inclination our of the - 

Complement of the elevation, and thexemainer is the 
new Latitude. E \ : 

Our Exampk ſhall be of a South Dyal. ia the Latitude 
of 5 1 deg. 3z min. inclining Northwatd 25 deg. I dedu&Q- 
25 outot 52 deg. 32 min. andthere remaineth 1 3 deg. 32 
mir, for the clevatian of the Pole abave the Plain ; thar 
being found;I proceed to make the Dial, as if it were an 
upright h Dyal, for the Latirade of 13 deg. 32 min. 
making A Band eA Ccqualtor} deg. 33 miv. taken out 
of the line of Laritudes, following the: rules of the laſt 
Chapter for the reſt of the work, 

T he ſtile muſt contain an angle of 13 deg. 32 min. and 
muſt be ſer dire4Fly over the Subſtile A D, and the Dyal 
is finiſhed. : 

Bur if the Taclination be towardsthe South part of the 
Horizon, then adde the Inclination to the Latitude, and 
the ſums the elevation ofthe Pole above the Plato, ifthe 


ſum. 
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-fam exceed go, take itout of 180, and the remainer is th© 
elevation of the Pole abovethe Plain. 
Exemple, In the Latitude of 5: deg. 32 min, a Plain found 
to iacline Sonthwards r5 deg.thefe 15 deg. I adde to 5r 
deg. 32 min, andthe tum is 6s deg. 22min. and that is 
the elevation of the Pole above the Plain ; ſo obſerving 
-the former direQions,you may proceed to make the Dyal), 
as is before taught, | | I 


. 
—— is wy . _—— 


CHAP. XII. 
How to draw an EquinoGtial Dial. 


N Equino@ial Plain'is that which is parallel to the - 

EquinoRial Circle of the Sphere: ſake A B and 

A Cequal tothe whole line of Latitudes,and proceed 
aSif you were to make an Horizontal Dyal, and ſet upa 
Pin of Braſs or Iron ſharpened, and of any conyenienc 
length ia the Centre of the Dial, perpendicwar to the 
plain. | 


But the beſt way to draw this Dyal, (being the hours 
are cquidiftant) isto divide 360degrees by 24, the Quoti- 
ent is r5 ; ſo having with the Radius of your line of 
Chords, deſcribed a Circle, and drawn the Diameter for 
the 2 hours of ſix, and the perpendicular for the hour of 
x2, take I5 degrees out of your line of Chords, and ſet 
them off inthe archor circle from hour to hour, and ler 
this Dyal contain as many hours as the Horizontal,and be 
{ſo numbered. . | 
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CHAP. XL. 
- To find the beight of the Pole abowe. the Pliie, 
. - the diſtancevf the Subſtile fron the Meridi- 
ar, and the inclination of Meridians, for 
#pright declining and Meridian inclining 
. Dyals ; as alſs what ever elſe is neceſſary to 
be found for all other Dyals hereafter treat- 
ed of-before the bour lines can be drawn. 


Oanſidering that the Ru'er{for finding of the Azimuth 

and altitude of the Sun) is already furniſhed with 
Scales of Sines and Tangents : Ithought good (with the 
addition of fome diagonal Scales) ro {cr down a way for _ 
the finding of the neceſſary requiſites above mentioned, * 
with'more caſe and expedition, then that which I bore 


rowed from Afr. Stirsp, which nevertheleſs is an excellent 
way, (being it requires only a line of Chords) and is the 
fubjx& of this Chap.\caying the Pratticioner tro make uſe 


of which he plcaſcth. | 
| The firſt Example 
© fhalbeof a plain in 
| the Latitude of 5 
deg, 32 Min, dec'i- 
D ning from theSourh 
&, fowards. the Eaſt 
| 28 de recS, as by 
the firſt Diagram of 
this Chapter is de- 
monſtrated. 
Deſcribe a Qua- 
drantas AB (; (ct 
oft the Latitude 51 
deg,32 min, from B 
tO 
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toE, anddraw E D parallel to A B : Thentake the diſt: 
ance D E with your compaſles, ſetting one foot in A, with 
the other draw the arch GH OR ; then ſet off the decli- 
nation 28 deg, from B ro F,and draw F A, cutting the arch 
GR in the point H, chrough which point H, draw the 
lineSHN ; fo ſhall CN bethe height of the Pole above 
the plain, and 1s 33 degrees 20 min. Thea take the diſtance 
HS, and fer it off from Dro K, and draw the linc A XK L, 
ſoſhall C L be the diſtance of che Subſtile from the Me- 
ridian, 20 deg. 30 min. 

Laſtly, from the point L draw L T, cutting the arch 
— GR in ©, anddraw A O 4fo ſhallC I bethe iuclination 
of Mcridians, 34 des. 12 min- 

The ſecond Example ſhal be of a Meridian plain in the 
Latitude of 51 deg. 32 min. inclining 40 degrees. This 
work differs little from the former : Deſeribe a Quadrant 
aSeABC; (ct ofthe ; 
Latitude 51 deg. 32 
min. from C to E, 8 
draw ER paralle] ro VN, 


A B, then with the > 
diſtance E R, draw F 
thearch GHD; & E 
ſetoff the inclination 
go degrees from B to 
F, and draw A F, 
cutring the archGD 
in H, & draw S H N: 
foſhal CN be the e- | 
levation of the pole pg 
above the plain, 35 & TS 
 deg- 49 min. Again, rake the diſtance S H,and ſet it from 
R toK,and draw A K L, ſo ſhall C L be the diſtance of the 
Subftile from the Aeridian, 3$ dep. 57min. Laſtly, draw 
LT, cuttiog the arch G D in O, and draw A 2, fo ſhall 
C 1bethe inclination of Meridians, 53 deg. 26 min. _ 
The third Example ſhal be of a declining inclining plain 


1 
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© the Latitude of 51 deg. 32 min. declining from Souch 
owards Eaſt 34 deg- and inclining tothe Horizon 24 deg: 
Fir draw the Quadrant A B C,and ſet offthe declinatfon 
from (to E,thea draw A E ; again, ſet off the inclination 
| 24dep. from BroF, 
anddraw FZ paral- 
we lel ro AC;then draw 
| thearch G H I, cuts 
ting AE in H, and 
through the point 
H draw K L, cutting 
the arch CB in K, 
BR cake the diſtanceHL, 
T and ſcrit inthe line 
N FZfromZ tro O. & 
draw the line 
A 0 2, cutting the 
# i2 ac B45 6 ooo 
whic int Xt 
* i * rx draw +5; P NN pa- 
rallel co v4 B,cutting the arch G I in Þ, through which 
point P draw eA P ©, cutting thearch BCinQ; fo ſhall 
the arch B K be the inclination of the plain to the AHeri« 
dian, 76 deg. 51 min. andthearch B Q the Aeridians aſ- 
cenfion 58 deg. 22 min. or the arch ot the Plain'betwixe 
the Horizon and Meridian. And the arch B ſhall be 
the Elevation of the Meridian, or the arch of the Afcridi- 
an, betwixt the Horizon and the plain,zo degrees 16 min. 
Now if the plain incline towards the South, adde the ele- 
vation of the Meridian to your Latitude, and the ſum 
ſhall be the poſition Latitude, or the arch of the Aſcridian 
berwixt the pole and the plain ; if the ſum exceed go, take 
- Itoutof 180, and that which remains ſhall be the poſition 
Laritude. Bur if the inclination ſhall be Northward,then 
compare theelevation of the Afcridian with your Lati« 
rude, and take the leſſex out of the greater. ſo the diffe- 
rence ſhall be the poſition Latitude, as in this "nee les 
uppoung 
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ſuppoſing the inclination to be northward, I take 20 deg. 
16 min. the clevation ofthe Meridian,out of 51 deg 32 ms. 
theLatitude, and there remains 31 deg. 16 min. tor the 
poſition Laricude, or the arch of the Meridian between the 
Pole attd the Plain. This being done, ſer 31 deg, 16 min. 
from Bro T, in the arch B C, and draw the line AT, then 
with the diſtance K L, upon the ceatre A,deſcribe the arch 
Y.M W, cutting the line A-T 1n M, through M, draw R S 
parallel ro A B, cutting the arch BCinS, fo ſhall BS te 
30 deg. 20 min. the height of the Pole above: the plain : 
Then lay your Ruler upon the point, and the centre A, 
and where it ſhall cut the line K L. there make a mark as 
ats, and through « draw the line D «» #, cutting T # in 
the poinc *, and the arth B C in #, ſo ſhall the arch B 
be 7 deg. 51 min» the diſtance of the Subſtile from the. 
Meridian, Laſtly, through the point », draw Y X pa=- 
rallelto A C, ſo ſhall BX be r5 deg. 17 min- the inclina- 
tion of Meridians- : 
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CHAP. XIV. FEET. I. 

How to finde the neceſſary requiſttes for all Ver« 
ticall declining, and Meridian inclining Di- 
als, in 7 ſeverall Latitudes,. by. the Dia«- 
gonal Scales on the Ruler, and lines of Sines. 
and T angents joyning to the ſaid Scales, and 
being of the ſame. Radins with them. 


CCC 
— 


AN firſt, for Verticall declining Dials : The Latitude 
A of the place, and the Declination of the plain being, 
given, to finde the height of the Stile above the 

Subſtile. 
Extend the Compaſſes-from the beginning of the line” 
of Sincz, to the complementot the declination , and+ that: 
CXa 


24 Dialling Vniverſall. 

extent will-reach'in the Diagonal Scale (known by the 
letters (S:ile Ver)reſpeRing the parallel proper for theLarie 
' rude) from the beginning thereot to the height of the Stite 


e_ $900 

ake the Example of the laſt Chapter,a plain declining 
28 degrees in the Latirude of 5 1 degrees 32 minutes, the 
complement of $8 is 62, theſe 62degrees take out of the 
line of Sines, and meaſure it in the Diawonal Scale (Srile 
Fr) ſetting one foot of the Compaſles at the beginning 
rhereof berwea the parallels: of 51 and 52 (bcing the La- 
_ ticude is 51 degrees 32 mines) and extend:the other foot 
upward, and ler itreſt between the ſame parallels, ſo you 
ſhallfind ic to reach to 33 degrees 20 minurs,tor the height 
of the ſtile required. 

Then ſecondly, ro find the inclivation of eMeridians. 
If the declination of the plain be leſs then 45 degrees, cake 
it out of the Scale of Tangents, and apply ir to the diago- 
nall Scale ( I»cl Ver,) in its proper parallel, and it will 
reach inthe ſame Scale, and on or between like parallels 
co the inclination of rs _— 2 

atituder5 i'degrees 33 minutes 

Ja the ſame Example Frere ” 8g = | 

Take 28 degrees out oftheline of Tangents, and meze 
{ure it inthe Diagovall Scale (/nc/ Peart) berweea the pa- 
rallels of51 and 52, and it will reach to 34 degrees x2. mis 
nutes, for the Inclination of Meridiznvrequired: 

But it the Declinacion. of the plain: exceed: 45 degrees, 
then take-che complement thereof our of the Diagonal 
( incl Fert) in the proper parallel, and meaſure ir in the 
Tangent, and it will reach to the complementof the Inclis 
nation of Meridians required. 

eAs for Example,) A Plain in Laticude 5r degrees 33 
minutes, declining 80 degrees: the complement of 80is 
10, take it out of the Diagonal, (I=cl Yr) between the pa- 
rallels of 51 and 52 and mealure it in the Tangent line, 
and it will reach from the beginning to 7 degrees 52 mi- 
utes, the complemeat of the inchaation of meridians 

A = required, 
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vired; ſo. the Inclination of meridians for that plain 
will be $2 degrees 8 minutes. 


Then to finde the Requiſites for Meridian 
 Taclining Plains, the Latitude of the 
place And the Inclination of the Plaine 


being given, and firſt to finde the bight 
of the Stile above the Subſiile. 


Extend the Compaſles from the beginning of the line of 

Sines ro the complement of the Inclination of the Plairy 
and that extent will reach in the Diagonall. Scale (Stile 
Atr) and in the paralle] proper for the Latitude, to the 
height of the Stile required. 
7 Take the Example of the laſt Chapter, being of a Mcri- 
dian plain in the Latitude of 51 degrees 3 2 minutes, Tncli- 
ning 4odegrees. The complement of 4qois 50, take ic 
out of the line of S1nes, and meaſure it in the Diagonal 
Scale ( Stile 1er)between the parallels of 51 and 52, and 
it will reach to 36 degrees 49 minures, , for the height of 
the Stile required. 

Thea ſecondly, to finde the Inclination of Meridians. 
Note thar if the Inclination of the Plaine be lefle then 45 
degrees you muſt take it out of the Tangent and' apply it 
to the Diagonall Scale [7 I»cl Aer. } in irs proper parallel 
and 1t will reach in the ſame Scale to the Inclination 
of Meridians required. | 

As inthe Jaſt mentioned Example of a Plaine in the 
Latirude of 51dcg 32 mip. Inclining 4o deg- Take 40 
degrees out of the Tangent and meature ic in the Diagonal 
Scale [| I=cl Mer, ] and it willreach to 53 deg. 26 min. 
for the /xcl12atiov of Heridians required. 

Bur if the Inclination of the Plaine exceed 45 deg. then 
take the Complementthereof out of rhe Diagonall Scale 
[incl Mer, ) inthe proper Paralle] _ meaſure it _ the- 

als 
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Tanger, and it will reach to the Inclination of cAferidi- 
ans required. 

Example. A Plain in the Latitudeof 51 degrees 32 min: 
Inclining 50 degrees. The complement+ of go is.4e, that 
rake out of the Diagonal Scale ( Incl. Her): between the 
parallels of 51 and 52, and meafureit inthe Tangent, and 
it will reach to 27 degrees 35 minutes, the complement of 
the Inclination of meridians ; ſo the Inclination of the 
mcridians for that plain is 62 deg. 25 min. 


SCTHET.  *. 


How to finde the neceſſary Requiſztes for all 
forts of Dials, whether Vertical Decliners, 
Meridian Incliners, Polar Decliners, or Dials 
that both Decline and Incline or Recline,. in 
any Latitude whatſoever. 


« * 


N Ow ſeeing that the Diagonal Scales mentioned inthe 
L'V former part of this Chaprter,do give only the Requi- 
ſites for Vertical Decliners, and Atcridian Incliners, 
and that only in the Latitudes from 5oto 56 degrees, -I 
have thought good to fer down an eafie way , how by the 
Sines and Fangents on the Ruler, to finde the Requilites 
for all forts of Dials in any Latirude, 


IWe wil in the firſt place make uſe of the firſt 
Example of this Chapter, being a Diall 
in the Latitude of 5 1 deg. 32 min. Des 
clining 28 degrees. 


_ By help of ſome ſquare Inſtrument (for expedition 


lake) draw the Rectangle D B A, and make AB equall - 
the 
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theRadius{rhar is to 
ſay) the Sine of go,or 
Tangent of 45 deg.) 
make BD equall to 
the coſine of declina- 
tion 62, avd draw 
AD, then make AC 
equal to the coſine of 
the latitude 38. 2£, 
anddraw CE paral- 
le] _ B D,to - AD 
inthe point F,ſfo CE _ C : 
being meaſured in Þ — — 
the Scale of Sines, 

wil appear to be 33 degrees 20 miontes, the angle of the 
heigbr of the ſtile above the ſubſtile, or the height cfthe 
Pole above the plain. 

Again, make A F cqualto the ſine of the laticudeg r. 2 
and F G equal to thetangent of declination 28, and draw 
A G,andprolong ittocut BD inthe point H, (0B H be- 
10g mcalurcd in the ſcale of rangents , wil appcar to be 
34 degrees 12 minutes , for the angle of the Inclination of 
the. Heridians. | 


- Now incaſe you are to ſet off a ta furmounting 
your ſcale (which goes bur ro'557 degrees) or it the 
Tangent B H had been greater then your Scale reach 

.cthto, then you muſt open your compaſſes tothe Ra- 
dius of your ſcale ,or 60 degrees of your fitted chord, 
and ſerttog off chat extent from B co A,drawthe arch 

:, © Blgangd gnealors it in the ame chord, and itypil give 
* yquthe degrees anſwerable to the tangent line B H, 

*- - bethey more or les = This advertiſement wil Ferve 
when ever you ſhal meet with the like caſe ip the 
practice of the propoſitions that follow, for in what 
hath been already treatcd of, there was no-need that 

the Scale of rangents ſhould paſs '45 degrees, Now 
E 2 fceing. 
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ſeeing the ſcale of chords reacheth but to 60 degrees; 
incaſcthe arch you are to meaſure be more then 60, 
you mult firſt ſer oft 60, and take the refidue' of the 
arch in your compaſles,, and meaſure it-from the 
beginning of the ſame ſcale of chords, and adde whar 
you find itto be, to 60, andthe ſam is the value of 
the whole arch. | 


Now it any deſire to work by the Canon, I have 
{ct down the proportion for cach ſcverall ſort of 
Dia!l, relating ro the (chems. 


The Proportion for the Vertical Decliner. 


I, ASAB Radius, | 
Is to D B the co-{ine of the Declination, 62:deg. 
Sois A C, the Co-ſine of the Latitude 38 de, 28m, 
To CE, the Siae of the height of the Stile above 
the Sub-ſtile, 33 deg. 20 min. 


' IT. As AF, the Sineof the Larnude,s1 deg. 32 min. 

Is to the Radius AB; * | 

Sois F G, the Tangent of Declination, 28 deg. 

To BH, the Tangent of the Inclination of Me- 
ridiansz 34 deg. 12 min. *' A 


Ther in the ſecond place , fer Meridian Inclining 
Dials, we will take the ſecond Example of 
the firſt Se&ion of this Chapter, being a 
Plam in the Latitude of 5 1 deg. 32 min. 
Inclining 40 degrees. | 


Firſt, make A B equal to theRadius, and B D, equal to 
the Coſiac of Inclination 56 deg. and draw AD, Again 
make 
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cake AC equal-to the fine; of the latitude. 5 1.32, and 
draw CE parallel to B D, ro curD Ain E, hall CB 
may in the ' Kale of 

fines, be-35 degrees.4p min: LS 

the angle of the height of | 
the ſtile. 

Again, make AF equal 
ro the coline of the larirude, 
38.28, and draw FE G pa- 
rallclto B D, and equal to 
the tangent of the plains In- 
clination, then draw A G 
at length, to cut BD pro- 
longed in the point H, ſo 
ſhall BH, being meaſured 
:athe {calc of  Tangents, be 
52 deg. 26 minutes, for the 
angle of the Inclination of 
meridians. 


The proportion fo the Meridian Indliner; 


I, As AB Radius, | 
Is to B Dztheco-fine of inclination; 50 deg- 
Sois A Cthe Sine of the Latitude, 5 1 deg- 32 m; 
To CE, the Sine of the Stiles height above the 
Sub ſtile, 36deg. 49 min. | 


IT. As AF, theco-fine of the Latitude 38. 28. 
Is to A BRadius, 
. Sois F G;the Tangent of the plains inclination, 
- * 40 degrees, 
ToB H,the Tangent of the Inclination of Me- 
ena 5 zoeg- 26 min. 


hy | The 


Thet dſoer of lth _- 

eth1ige orf o Plain all be a wdedining 
Plain, 'in X fan of $1 deg, 3a FR 
Declining 30 deg. and” Inlining 24 deg. 
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Make A B equal ro the Radius, and BD equal to the 
coline of the Laritue, 38 de- recs 38 mines, and draw 
- SAD,thenmakeA Cequal 
-tO-the {inc of the dceli- 
nation, 30 degrees, and 
draw CE parallel to BD, 
twcttAD 1n the pointE, 
{o CE being mealured in 
- the Scale of Sines, will ap- 
pear to be 8 degrees 7 
miautes , whoſe comple- 
ment 71 degrees 53 min. 
"A is the arch between the 
zonaad the (ubCile, 


Again, make B F equal to =o of the Latitude, 5t« 
32, and draw A F, then make A Gequal to the Tangent 
of the declination 30 deg. and from, draw G H parallel 
'©B D, to cut A F prolonged in H,foG Hbeing meaſured 
3n the Scale of Jungeay will be 24 deg-19 min, the ane 

10n 0 


Llc of the Inclinat che meridiaus- . 


The proportion for the Polar Decliner. 


I, As AB, Radius, hn TH 6 os 
" -- "Is BD, co-fincof:theLatitude;38, 38+ .. 
 Sois AC, the Sine of the Dedination, 30 deg. 
Ts CB, the Sine' of 18deg-. 7min. whoſe com 
plement © goto wit, 51; deg, 5.3 min. is the 
quantity of rhe arch between the Horizon 
and the Subſtile. 
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© - - To BFtheSine of the Latitude, 51deg. 32 m. 
 Sois AG, the Fangentof Declination 3D fps 
To G H rhe Inclination of Meridians, 24 deg, 
19 min, 


The Fourth and lafi fort of Plain ſhall be a 
' Detlining, Inclining Plain , in the Latitude 
of 51 deg. 32 min. Declining 34. deg. and 
Inclining 24 deg. Being the Plain mentioned 
_ inthe 13th. Chapter , ,and being the third 

_ Bxatnple ## that Chapter. | 


Firſt, make A Bequal to the Radius, and BD equal to 
the, Fangent of Declination 34 degrees, and draw A D 
then-make, A:C equal tothe cofine of the Inclinations 66 


$; and drawC'E pa= _ :; 
rallelto BD, tocur AD {INK 
inthe yointE, fo ſha} CE, 


beiag meaſured in the D: 
ſcale of Tangenss, be 31 
degrees 38 munues, whoſe - _ | 
complement to go is 58 G;: 
degrees 22 uninutes, the of 
angle between the Hori Wl 
Secondly»! make A-F e- 7 6p TT 
qual tothe Sine of the mes - 
ridiansaltitude 58 deg, 23 min. & B G equal tothe Sine of 
the Plains Inclination, 24 degrees and draw A G, then 
draw F H parallelto D B, to cut A GiaH, ſo ſhall FH be- 
ing meaſured in the Scale of Sines, appear to be 20 deg. 
16 minutes, which being ſubtraed our of the gy 
51de- 
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51 degrecs 22 minutes, there will remain 31 degrees 16 
minutes, for the Poſition latitude, or-rhe arch of the me- 

ridian, betweenthe Pole and the Plain,  : A -.- > 
"Thirty, make AT equal ro:the fine of the. Poſition 
Latitude *3'1 degrees 16 minutes, and prolong FH to K, 
and make F Kcqual to the coſine of the declination 56 de. 
and draw AK, and from 


MAN 1-1: 5 | the Point draw-I L paral- 
| | JelraBDyogurA Kinthe 
TD! FE) poinr L\ſo 1 being meas 
| T, ſured in the Scale of Sines, 


| il apoear to be. 3 odegrees 
 22'minuces, the height of 


of \ ! by * F the ftile « i - WL 2 
| .._ _.- , Fourthly,,;prolongBD 
BP | FP \ ,_ to M.and make B M equal 


OGPF TT ro the coſine of the ſtiles 

: height, 59 a 38 "min. 

and draw A M, then take in your compaſſes the coſine of 
the poſition Latitude 32 degrees 16 munutrs, to wity-5V. 44, 
and fo place one foot inthe lineAM, as that the other 
may juſt touch the line A-B, there-makea mark avat N, 
draw N O parallelto.B D, ſo A.Obcing meaſured in the 
Scale of Sines, will be found to be 82 degrees 9 minures, 
whole complement to 90, to wit, 7 boo fog min, 1s the 
angle of diſtance betweene the ile and the Meri- 
dian. | | 


Laſtly, make 1P- equal to the ſine of the diſtance of 
the ſabſtile from the meridian, 7 degrees 51 minutes, and 
draw AParlength, to cur BD ia the point Q”, {6 ſhall 
B Q, being meaſured in the ſcale of 'Sines, be 15 degrees 
v7 minutes, for the Inclination of the Merie1ans, 


The 
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The Proportion for the Declining Incliniug Dial. 


I. .AsAB Radius, 
:Is to B D, the Tangent of 'Declination, 34 dee. 
.. Sois AC the co-ſine of Inclutnation 66 deg. 
To CE, the Tangent of 31 deg. 38min. whole 
complement to 90, to wit, 58 deg. 22-min, is 
-. the anglebetweenthe Meridian and Horizon, 
WI. As the Radius;A B, 
Isto A F; the Sine 'of the angle betweenthe Meri- 
-dianand horizon 588eg. 22 m. 
| SoisB G, 3, chef frInclination: 24 dep, 
ToFH,th dl gs 16 m, which being ta- 
be eh dey: +32 m. there remaines 
31 deg. 16 min. for the-poſition Latitude, - 
TII. As APthi Sine of the angle between the Meridian 
atid horizon. deg, 22:1. . 
 Isto All,thefine fie potion Latitude 31d. 16m 
_ Sois FK , the Co-fine of declination. 56 deg. 
To .. ay - the dna the Stile above the Subftile, 
.zodeg; 24 
TV.As e's Co-line: of the Stiles height 59 d. 38m- 
to 
SoisO N, thecoſinc of the poſit tion Lati.g$ d.q4m. 
To A©,the ſine of 82-deg, 9 min. Whoſe comple- 
ment 10/99. 'to- wit, 7 deg. 51min. is the diſtance 
Serweetithe Subſtite and Micridian, | 
V-As A 1, theSine of the poſition Latitude 31. 16. 
__Isto[P, "the Sine ofthe dif}ance betweenthe —_— 
and Meridian, 7 dep.: 51 min; 
So is A B, Radius, 
ToBQ the Inclnein -, Meridians T5 deg, 9. 
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aaa: 
How to draw the Hour s ON. an: erect Vertical | 
OW Plain. . 


_—_— 


8% 


- lean geatfo Mos = Di; 
eclining Verticals-by t > 0s 
ir to olhet* thete Hlchfidncd, 


And firſt;. tor the Ads: het- 
ecclining from South rowardy: Ent. ori It the 
m_” = 5.1 15.497 Coke. 2, minutes, 
Firſt, draw a 11ve_at 
char the height of rhe Polea G7 4 
of the Stile was found to 33 
our of the Scale of Latitiide 
and.from A to C, choofiig for L 


Taacake | in Your. 
Scale of Hours, and with ane Ceend an B, with 


ET = 


draw the lines BD and CD, asal(o' 
ſubſtile. . Then having found the rneliy 2 
anSto NIP 12 mn, (eckethiat in the! ſ{Gohd" Scale, 


nag 


17 min, from char Scale, and fon] rom D to 12,20; 


Bto 6, . 
[Then extend: Compailes from ERR + 
the ſame Scale ee emu Wit and (< fro 


ro 16, ani from Bro g. dl et > ns 
I houre 17 minates, of the ſame | and. {&t So D 
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to. 17; from Bro 5. Thenopen the compaſles to 3 
17 minvtes,/abdfericfromDreo 1, and from B to 7- 
Then opcn the Compaſſes to 4 Hours 17 minutes , and ſer 


| it fro to 2, andfrom B ro8, Then laſtly , open =_ 
id | npalſes ro 5 hours 17 minutes, and (ct it fromD to 2 
mBrto 93 
I; 
1 


Nowy il you Fre "0 "RE! A to theſepoints, they 
hall be the hours proper for this plain, and no houre-lines 
"are tobe drawn beyond the liteB C. Now it youpleaſe, 


You may ſet pr Koo arg ex xrehes fi 


Ley fo nb yp 
NT ge gnjn. for D3o, bs 3 7 
, Whoſe firſt column contains t Home Bk rpds 
— that-are to be taken in youx Compaſſes off of the firſt 
Ton: and fct from'D. or. B, to.their reſpeive_houreson 
the Plain, contained in the ſecond and third columns of 
 theTable. , 6 
2 ONn- 


"br. 26s 


3 er-afſo; 
\H M [ff ee an 17 3m® | cate fneft- 
'5 27)D 3Þþ3: [$4 7; -17952# — ration of Me 
4 15 |-De "Sh: DS@-->e, ma .L 
17:D 1 B- ſe 
| 3 429 D- T2 "dp. "Or 27 ? 
"E177 :D- In B.. nin. of time, 
oxy; 05 oF 18: and the declis 


——+* nation roward- 
Eaſt, -the{ubſtile falls between the hours-of 9 and 1oin 
the morning ,. whereavifthedetlinarion had been Weſt, 

the Subſtile would have faltte xt-,the houres of > 
and 3 dirkeatreroemy and the hour of- of ns. would have 


been towardsrhe lclt ha ubſtile, whereas the 
oem i0n be he Eaſt ir A on- Be right hand of the 
Snbſtile 


Now for the ſituation 'of the Dyall, turne the Paper 
abour, ſo as that A 1 2. may be Perpendicular to he hori- 
z20n and it ſufficeth and ſothere will be no nced of findin 
the diſtance of the Subſtile fromthe Meridian: for if —_, | 
2 line of Chords you mecalure the angle 12 A D, you ſhall 
finde itto be 20 degrees 30 miriſtes;The diſtance required, 
as was found in the example of the 13, Chapter relateing. 
to the firſt Dizgran thereof. - + 

Furthermate, take thisfor 2 aGenerall Ru Rule , that in all. 
Verticall decliners the 12 a cl line is Perpendicu- 
_ Jar roche borizontal line ole he Plaine, Kees apd 2 in- Meridian 
 Taclineing Plainesthe 12a Clock Hour-line is parallel to 
- theHorizomallline. of Pit: ſo rhar for _Dia'ls of 
. theſe two kindes: you. arc net necefl Hade the 

c.of SONY of; rhe Subl 


<bange Zn fe, and the numbers ſet to RR] TY the 
Centra:. 
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Eeatre. ofthe Diall opwards and the ſtile ated Sub» 
ſtile pointing do 

Frocnlly aDialt forthe Nonh-Weſt lace, it you turne 
' the p: upſ ſidedown, and ng.the ſide, takeing, 
ackfide rthe foreſide, not altering the: houres , the 

and Subſtile peinting upwards, 

© Laſtly; a:Diall for the North: Eaſtface., if yourake the 
forclide, onely turning it upſide down, and altering the: 
numbers ſet te the hours, the Stile and Subſtile pointing 


To conclude, the Stiles for his Diall muſt be elevated 
23 EF 20 min. aS4h W6angle EAD, and*the Diall is 


hor: been mare la ein this Chapter then Iſhall be 
ab ono alery ting all other Dialls with Cen- 


y reaſon the drawing and ſetting off the hourcs is the © 
- nc with he worke of this Chapter. 


—_ —_— — —— —— —_—_— —_— 


CE CEE TI —_——___—_ — 


Pp H AP: XY -- 


Trdrew the bour-lines on a fir declininy Per= 
ticallPlain, by the two TREE eales on the 
Rover 


dad \y 
£ | . > M e 


; Hoſe Piiines. whoſe dechpation Or ENG! ind: 
T: arthel ſhall. yy : 0 fall necr -the _ 
Fn d as thar n ha iſhed, chey- 

Rallies deer Thc OED han haigly be Ot fe and 
the ſtile increaſed, andthenthe hours,may be. Me and-: 
fpeedily (madyy che Giretjons lows.” 


3 63? 4 
- « © p F 
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The Examyle ſhall be of a Verrical-Plain declining 
Eaſt from South, $odcg. By the dire&ionsof the x $308 
cr 14th. Chaprers, you ſhall findethe Toclination of Meri. 
dians to be $2 de 8 min. and the height of the 'OIc-2 
bove the Plain 5deg 12 min- and, it Pn ' 
fnde the diſtance of the ſubſtite from rhe Meridian, by the 
x3 th. Chapter, which in this Example wil be four to 
38 deg. 5 min, 


qe m2 


aw ficſt the 5 on, then 

AY _ SES (oa line of Pegg deſcribe the arch 
L M, and ſet off the Cle and fubſtile with the ſame line of 
Chord, according to their refpe&ive angles, and draw the 
rricked lines G BA for the ſubſtile; and IK for the = 
hen 


if | a, through 39 
pon ao AR TEN je on ks os es - rang 


rhe. line HA C, x one foot of your 

bo ob. og at-the Cay your longer Polar Scale, 
and extend the other iothes -2 ey 3, (er off this extent 
from A ro C, and thr int C draw a lineparallel 
tothe JECT, Is ©cÞ, (o ſhall CD bethe ſtile 
increa "2 aps en.your Co paſſes fromthe beginning: 
of your clefſer Po'ar Cone, [03 hours, and with 
that extent, COONS age © of the Compaſſes in the ſubſtile 
B G,carrying italong the ſaid line, until the other foot” 
mga oy hl [t rouch rhe ed Bow ww there 
mark rongh which poine B,draw a line at 

ath PRIALS x 1,to the lineH AC, us theline DB 
| ng the Inclindtion of Meridians was 
| 5; En. rap it, 0n the fecond Scale, 
yo ah v ſhall finde 5 tiours 29 

it a 


ho - at the ſubſtile falleth bee 


PLS 7.in the morning. | 
tforrof meridians, 5 hours 
Ns ns Table; and ſerof rhe 


Now Ra found the ior the hours on one fide 


CEE, ans ge Thy hc the 


= ages from the ſubſtile towards E, —_— af 3,con- 
Doty the row ihe c9he - oo h. 29 m;asby the following Table 
0 


ent therevt co 6o min, or onc hour, 
ars 3t AY ; iS by the faid[Table appears. 


-0C- 
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| From oA towerds E | From A towarls Co > ISL 
|H A7 | bo.omtbeP1.| EA | he.on the Pl. Ws het 


| ro——— 
I 


4 - « 
u—_ — e- 
1 d £ . » 
- 3 3 


Proceed to ſet off 00 honrs 3x mijnuees raken from the 
ſame Polar Scale from A tothe hour of 6 , and*the extem 
of the Compaſics tor houre ; r'min.fet from Atoy, alfo 
2 hours 31 min- ſet from A co 4, and 3 hours 3: min, from 
Ato3 : and laſtly, the extent of the- cs from the 
beginning of che Scale to. 4 hours 3x min. (cr off from A 
£0 2, and:{o-you have points for all che hours of the plain 
ontheline C AH. .  pib ts ny” 
Now for the other lineD BF, you nauſt ſet ft the hours 
thereon (taken our of the lefler Polar ſcale ) from Bboth 
way cs accordingto the Table,inall reſpeAts as you didfſer 
rs es lone Ge hs ©. H adD 
.the VE POLNTS RIOG 1 | CLE.  L o 
and theſc lines ſhall be the hour lines for che Diall.'* - 
The Stile muſtbe athin Plate co ſtand directly over the 
2 as.in the Figure is demonſtrated by AB and 


_ 


CHAP. XVII. | | 
To draw the Hours on a Meridian Inclining 
Plain. | | 


HoſePlains whoſe Horieontal line is the ſame with 
the Meridian line, are called Acridian Plains, 2s Ge 


% 


Dialling "Univer#ll. Fry 
dire& Baſt and Weſt. But if they lean to the Horizon 
they are called [ncliners. ' | 
Thoſe Plains may Incline efcther-rothe Eaſtor Weſt 
part of rhe 4orizon, andeachof them hath-rwo faces, the 
upper towards the Zenith, the lower rowards the-Nadir. 
'Takethe Example of the 13th. or 14th. Chapters, of a 
Meridian Inclining plain in the Latitude of-51 deg 32 m. 
whoſe Inclination to the Horizenjs 4o deg. [En 
Having, by the former ivftru&ions, found the height 
of the Polc abovethe Plain tobe 36 deg. gg min. the ln- 
Clination ofthe Meridians 53 deg, 26 m. (and,it you pleas, 
thediſtanceot the ſubltile from the Meridian , 38 degrecs 
$57 min.) yon may procced to make the Diall thus, 


Draw the Horizontal lineE AF, and make A thecen: 
fre of the Dial, Then with the Radins of «the line of 
Chords,draw the arch E G H, 8 (et off the diſtance of the 
Subſtiie from the Meridian: from E to G, and from the 
centre A,draw A GD forthe Subſtile. 

G | Again? 


Again, through the centre A, draw B C at right 
tothe ſubſtile A D. Then make A Baud AC right angles 
heighr ofthe ſtiletakenour of the line of Latiudes, 36 deg. 
49 min. fiadethenthe inclination of Mexidians on the ſe: 
cong 8cale, which is 52 deg. 26 min.and-adawſt ic on the 
firſt Scale you ſhatifinde 3 hours, 34. min, which-being ta= 
Ken our of the (ame ſcale, and fet from:Dand B, gives 
points tor the hours of 12 aud 6,. the veſh of the work. dif- 


 PromDionards (| FrowB rewards D. 


f AoC eons en ttc Ja 
| H At | How, Plat |} Mow ou the Plain | 
© Hr IS. £ 
= 34|D 2 B 

2 341D r 2 7 
3 34jD | 44> 6 
4 34'D I [> 5 
'5 34D 10 EB 4 


ffers nothing from the dire&ions. of the 15 Chap. Draw 
lines froma the centre A.tocach of thoſepoints, and they 
ſhall be the hours for this _ The ſtile muſt ſtand dis 
re&ly over the ſubſtile A D,, and contain an angle of 36 
degrees 49 minutes,as the angle G A Hinthedi 

Take notice that when youare to drawany of the Dials 
with centres, let the line B A C ſand towards you, as if it 
were the Horizontal line, and the line AD a plumbsline, 
and (o you will fet oft the hours with more caſe, as 1a the 
dire& Vertical dial; and if you turathe Paper ſo as that 
the hour of 12 may b2 parallel co the Horizon, you need = 
not (as io the laſt Ghapter was declared) find the angle of 
the diſtance of the ſudſtile from the Meridian. 


Note that this example bing a Meridian Plain Incl- 
- ning Eaſt, the ſubMMile: 1 Rand towards che lofr- 
hand of the Mcridiau line ox hour line of on He 
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CHAP.. XVIII. 


 Todraw the Hourlipgs on q Declining Inclining 


Plam:. 


Ir, 
Take the Example. 

of the 13 th. Chapcer, by 

accogiing to then... ... -- 


lagram })- 
beiag a Pain thardes. 
clincth fromthe ſourly | 
towards the Eaſt 34&.: . ;. 
and inclineth to the } 
Horizon 24 deg.in the | 
Latitude of 5x deg. 33 | 
min.the height otthe- ©- 
Pole above the plain 
20 m-. the arch of the 
plain from the Horij- 
z0n to the Meridian, 
58deg.22min.the Ins 


os © » 


clination of Meridians 15 deg, 17 min. and the diſtance 
cf the ſubſtile from the meri ian 7 oy 51 Min. This is 
2 


found-ro be 20d Foals: > 


#3 


Cy 


all 
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all we need to know before we. begin to make the DjaP. 
which is eftcQed after thismanner. . _ 

Draw firſt the Horlzontal line EF, Then with 
divs of your Ine of Chords, dra Ae arch FK, ſet 
altitude of the meridian 58 ws 22 min. from Fro 
the diſtance of the Subſtile from the meridian 7 deg. 5 4m m. 
from HtoK,and letA be the ceatre of the Dial, then draw 
the. linc AK D for the Subſtile, and BAC ar ri hra 
therero, make A Band A Cequal. tothe hcight of the'Pote 
above the Plain 30. deg- 20 min. taken on of the, ſcaly 
of-Laticudes,rhen fer off the whale firſt Scale or haur 
from B and CtoD, as hath, re ſhewn.  .. _ 
confideringthe Inclination of Y:rns Ces fognd, to be 


ioote le Seal [Eyoutail i eh = Min. ITS 
ot pens SN y (avg bagand 


Fre 


þ #U (7 2 hap ee ren + Wh FD WB6 —_ 
From D towa'd; B | | From Ctapands D._ |. 
Cry - III "4 __ 4 £ 
H | Hours on the Plas s 


o 2D IT 
T t1}D 12 
2 © + - "I Ol 
2: 11D _ 
4 11 D 03 
5 2 D ©4 


The Stile muſt comain an: angle of, rodes,! 20 min; as 
I N K in the Diagram, tro ſand directly over the 
Subſtile, A.D, and ſo the Diall is finiſhed, riches 


—_— 


6 —C 


Now when you meet with Declining Incliniag Plains, 


plain, 


youmuſt conkder which Pale i is cleyarcd: .abovc Your 
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plain» and how toplace the meridiaa from the horizon- 
tal line > For, ' ; 

Uponthe upper faces of.all North Incliners, whoſe me- 
ridiaas elevation. is leffe that the Latitude of the place :- 
On the under faces of all-North Incliners , whoſe meridi- 
ans elevation is greater then the Larirude of the place : 
And on the upper faces of all South Incliners, the North 
Pole is elevated, 

And uponthe under faces of all North Incliners, whoſe 
eleyation- is. lefle then the Latitude of the place: On the: 
upper faces of all North Incliners, whoſe meridians cle- 
vation is greater than-the Latitude of the place: And on 
the {10's of all: South Iacliners,, the South Pole is- 
rlievated. - -53:rice.ll ob 

Now for placeing the Meridian. from the Horizontal 
line : Upon the upper faces of all South Incliners, whoſe 
meridians elevation is greater than the complement of 
the Laticude : On the under faces of all South Incliners, 
whoſe meridians elevation is lefſe than the Latitudes 
complements. Qa che under faces of. all North Incliners, 
whoſe meridians elevation is greater then the Latitude 
of theplace :- Angon'the upper taces of all North Incli- 
ners, whoſe meridianselevation-is lefſe than the Latitude: 
of. theplace : The Afcridian muſt be placed aboye the 

rizontal line: as in onr Example... | * 

 Again- contrariwiſey. For the upper faces of- all South 
Incltacrs, whoſe meridianselevationis lefle than the com+ 
plement of the Latitude : On the under facesof all South 
Incliners, whoſe meridians elevation is greater than the 

complement of the Latirude : On the under faees of ail 
North Incliners, whoſe meridians elevation is lefſe than 
the Latitude of tbe place: And on the upper faces of all 
North Inclioers, whoſe ggeridians clevation is greaterthan 
the Latitude of the place : The MHeridian mult be placed: 
below.rhe Horizoncal - line. 


B + 
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But if it be cither the upper or under faces of a South In- 
c:ining plain, whoſe meridians elevation is greater 
the Latirudes complemem, : Or cither the or under 
faces of a North inclining plain, whofe meridians clevari- 
on is lefſe then the Laritude ofthe that then the me- 
ridian muſt be placed from that end of the Horizonal line 
with the declination of theplain- p57 | 

But onal the other Faces of theſe kiadsof plains, the 
metidian muſt be placed from that end of the Horizontal 
linc, which is contrary to the Declination ofthe plain, - 


Note alſo , that if the inclination be Sourhward , and 
the elevation of the meridian equalto the comple- 
ment of your Latitude, then ſhall che ſubſtile lie 
{quare to the meridian. 


—— 


—_ —— ha V — 


: C H AP . X I X. L : 
To make a Diall on a Polar Declining Plain. 


Eh plains, if the Inclination be Northward and the 
. £ clevation of the meridiancqual to the Latitudeof the 
_-m_y then qeither Pole is elevatcd above the phi, 
and therefore it is a Declining Polar oo 

Example, A Plain in the Latirudeef' 51:deg,3 > mia, de- 
clining Eaſt from South 3odeg. and inclining North 34 
degrees 3o min - . 6 2 

Draw firſt the Horizontal line D A , then with the Ra- 
dius of your line of Chords, deſcribe the arcli A B, and by 
the rules of the 13 th, Chap. ypu hall finde the diſtance 
of the horizon and meridian to be 71 deg. 53 min, which 
ſer off from AtoB, inthearch A B, and draw BD for 
the ſubſtile, Then at right angles tothe Subſtile draw the 
lines E GandCE, and having found the inclination of 
mzridians to be 24 deg. 19 min- finde iton the ſecond 
Scale, and againſt it on the firſt Scale youſball find 1 hour- 


2 7.1Mm:!l. 
Then- 


$1 


s . LL 
*> . # . 

3 d \ x . 
q : 4 S. * 
= UW o 
- <A. * 


Then having recourſe to the Table following, ſet offthe - 
hours fra K and H,according tothe direQions of the 16- 
Shap. fot the. deckner taking the ſeveral diſtances 

h your ( mpaſſer oor of either of the Polar Scales, &- 
ang a Fora K rowards Cand E;' as the Table 
lainly. ſheweth;, drawing lines ral to the Subſtile- 
ehrowgh thoſe points, id. thoſe lines ſhall be the houres- 
lines required for that plain. W 


| From Kromerds E | From K towards C* | 

- FH 24 | brantbePh, | H-24 | boenthePl. | 

I | 321];&K.. . 1x1 {6 23] d Iy 

.? 37} K I2|k 23,K 9 | 
> 37}& t[2 23! $ 

4 37]1& 313 3210 7 | 
371K 314 231X 6 | 


Theextent of the Compalſcs from the beginning ofthe: 
ane. 


&4V Dialling Univerſal. 
ſame polar ſcale to the hour of 3, gives the height fof the 


ſtile above the ſubſtile, which may bea plate of Iron ro 
Braſs ſet up/juſt over the ſubſtile HK ; and ſo the Diallis 


ti. 
—_— 


{ 
ov 
X — — ——_— 


CHAP, XX. 
How to know whether a Declining Inclini 


| Plain,be a Polar declining Plainornot : Alſe 


ET Inclinationt Y ey 4 
Declination0 ** T0 Anired to renaer a 


Plain in a given $7 Selination a decli- 


wing Polar. 


I ſe the Laticude to be 52; 32, the declitiation 30, 
an 


the inclination 55: 38, make A C equal roche ra- 
dius, CE cqualto the rangent of the inclination; and 
.._. 4raw AE; again, make AB 

equal to the to-ſfine of decti= 

- nation, and 'draw-D B pa- 
rallel r'C' E3'fo' BD being 
meaſured in the tangent 
ſcale, if it appear to be the 

_- tanzentof the Latitude, then 
is that plaid apolar' plain, o- 

_ therwiſenot 10 

2ly. Toagiven decliaation 

to find what raclinatſon is re- 
quired to make the plain a 
decliningpolar. Make AC 
equal rothe radius, A Bequal 

\ to the coſine of the dertlinati- 
on, and BD cqual to the tan- 
X gent 
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nec of the Letras, anddraw A D, and 'pr8longir ; ther 
CE parallelto BD, ard mcaſure it 1ot Scale of 
nd To it wil ſhew the ny _ be be 5 5d. aw . 
ly, Toa given pcliation 'tofi dechna- 

tion is required tromnake' it aPolar dec)in Thee Make 
A Cequal to theRadius as before;C oy tange nt 
of the inclination, and draw AE: then open the Cone 
ſes in the Tangent Scale to the rangentotchcL aritude,and 
ſoplace onryones = je line A E,as thatthe other may-juſt 


touch theli there gn mark as atD,; DB 
patalel ro C PIE of Sines 
wil give the Ln feb Eclinatk 160, ſo the Cedlinari- 
on required is 30 deg, ©** 


Noxe,that if che ſogreat as40' patcteyond 
the tangent Scale, you may help your ſelf, as by the the in- 
NruQions after the firft Exam. of the 2. SeQ- of 24 Ch. by 
pope p.m CP, and ſeting off the Inclination (taken 
out of the ſcale of\Chords with which you drew that atch) 
to Wits that of the ſame Facing with the Siner,Secants and 
rand HoaCeo F: aly happens v when the Ba ach 
Derry ans d "Y 


HE aſe ET Tn ne coline Aden, 


ticudes, then wil B D bethe cocan- 

pw ay the Ne Lerfnationabdes is ſufficient direRions for find= 

ing Seal thisChapter ſpeakes of be the WOE 4; yo 
or inclinatjonggreat or {mall. 


The Proportions for theſe Three Cofer. 


I, AS A'C Radius, -- 
Is ro ABthe coſhe of Dectiadondides 
SOisCE the Tangent of Inclination 55 deg.28 m. - 
ToBD), the Tangent of 51 deg. 32 min. Which bee 
 #ng the Latitude, ſbews thi plain tobe a Polar plains 


H I1. As 


Ps Fs 
© 


$0 — DieliegUnicayal. 
I I. ASA C Radius; . 
Isro A m__ coſine of Hs 60 bh 
So is B Dthe Tangent of rhe As 7 2.0. 
[Tg C Bihe Tangene of luclinarign: "wi gz 
4T9,r rider the plin polar, $5. Aces 7 


Ti L-As CE. the Tangent of Incheon Fs ry : 246, 
IswA C©Radius, 
- SoisBDthe Faygentof Frrate 
Ta A Brhe co*fincofthe 
"oe 30 is the detUnation 9m 


Fake PN ITE 9s 


” 


s cnn. F778 REN 
To thaw 5 Horizontal op Pentical Diets 
+ wife.ubex bath bee DP $4 


Toy ai 7” 


Rawa line of ay convent - _ a EN « line | 
_ and abovr the middle Jane. $6 as 

EA, make'B-A' the Ty vor 

c Tangemtof as deg. and let A bethe centre of the Dial, 

and - E the meridian ar of 12.-; Then teprivg ax: o 

courſe to-yourT Diagona ) -of Hoy i 

at the beginut ke with TO Encialr FA the 
Parallelproper rthe Laricud6threehours, a q that 

exIcat accingonnionr inE, extendrhicort! th 


des ro F. agalſo-fram: Aibochwayes Bund C, 
Ald drawe RARER Parallelogram BCDF, wh 
hen: 


—_ Oval" fy 
Ef — +550 oe _ 

anes IroOM tne begins 

__ 10 4 Tin of the {zme oacad: 
a Md at hours and et 
# chat - extent. borh 

wayes from Erco2!and 
10: Kd = pmhebe: the 


Qs; 


\ 


we. } : Opto: 
IF 2 "id Te EY 20 I 19 our.and es 
tor and: —_ rn RS 
gage our t cc thas 
— ID 


15deg- and place tharextent of the {miner p doo; yo 
1g gee tree Then draw lines from zhe centre As 


ro all thoſe points, andrhey hall bethe Fpurcelines requi» 

"Per, aw tvoogke ence _—_ 
Ys, CLAW Ire 

$i0 thee he marning, and. foubave 


_ fof ET an hin 
prey -Yertical , ooly you. muſt 

Fils oo rogrmge og rhe TT 
ours on cach ide of the 


the Latitude, and coange 


me the on _—_ : Ce is 
io jan duke on *fcrhc Latin 
you muſt work on jr paralietok 334 


=>5 


_ laced on my ri er- 
EE LET Freſno *QU1 mA 
"I NG" [Hoy baht 
| Dialin ths Re re W524 ets; A54 6 ORE O07 TC 


aket's © 
oc: Hp to -: > 9111, bw, GAP, 


bd _ * 
"*" 1 F : yum - ; CY {1 * M 
| . > 4 « 3 ? 


OT TILE ae ad _ 


$2 =__ arc 


þ4 wt F ry 
os CY D 


the to proportion ihe Shile ta the pn all ; 
Dials having C entres.. 


#4 ; 
Fen make choiſe of a het fox one [a T 
be 12/a;.clock bout. line for all direkt D 

the- meridian oftheplain crfobMtileforallother. : _P 
2 Conſider the height of the Stile above the Plain, and 
role 24466. 299 if ig fe Dina 04:56 Kher Traglch, 
to'the- reef: X and at 37/31, tfor 
Po ici mot remote therofr 


CEE 
thereof to 1%0hall be the "Sunn ahiale above the play 
when hecomesto, that Troviek: - $I £07) 

ſe ſhall be the NV eecicallen anne: of the: _—_ th, 


RE ny 

p. whe theiph&& 33-:203120 witich-I adde arg. 

Fo Stherenvert TOUR, 20-Wic; that Uf-Deaei?4 ind. 
the famme is, x46 deg $1 mii: 20180 - 
deg. is 33 deg. 9 min. ich tiore. ' the diftancc bee - 
eeedthe centre 42d plice affigned we'wil -cſtinmare' any 
mumber of equal nl pare RNs: 309; Tveh- ufecrhis pro» 
Loon 4 3 22fLY 5 78 


* = 


ef {* z 90 1 ak ith JETER tin 
ES IESONE: 
33« 92: : YO $403 79-90 13558 | 
+83 C.-.; ll « Heb ms {1 o 2148; a 
Sheen 2 IDES 
_ LES = Dt IP Reo rere) + 1 {7 whe 


tha 


' Asied.# E + 6» Sine of api: 205 
SoisB D 60, the lengthot the Axis, 
Tp C E 33, the tengeh of the -—»— AY 


_—_ Uniareall 53 


- And Lafth. 
As A BRadius, 
I510 AC he coſine of 35 9 to: wit, the Sine of 
156/40, \ 
Sois BD 60s 
ToCE50, forthe Kok of the Subftilar fide of 
the Stile. 


to caſt rj 


| the « ! 
29 mip. - T1 hay 3 = 
I 9g dep, 49 | nolenienes 2 1L.milt;- 


: OC. Since of 66.29, 
Is to AB theSine of $0. 11, | 
ran p number of equal parts, fuppeſe _ 
on the Sobſtlarfrom the centretothe: 
FE 107 76k as ſame pats, the leageh of the 


LA ences ht eh Tr "th /fwe of and} 
 edfie tnfiraifions { dedutied from that  IRO1 

" on of My. Halton, mentioned /n- b4 Letter to. þis frtend 

"yy pete aw; 2 in, wh 


wo 2 , wherber 
rn ys 
inſane ' part a 


Mie apart he Herr CO 
Glaſs, wherein- I bave reno to wal the "rhjws 
Main to the " E CODE. NS 


= 
IN: f 
\ $- " EL 
i f> 


4; « 


OS = /; - . 


OF 


Reflex Dialling, 


CHAP: {4 44 
How to fide the Pole: ar. poyrndinler of the 


Glaſſe, and conſequemly:the Plainthereof, 
7n i pef? of Dedlination and Reclinetion. 


das Uppoſing 2 piece of Looking-gtaffe; i 


uta gary ne locate eter, tq_be 
ES nnt 


8 ow (ec \in. a | 
-rpoe ry" <a, 


= gableuing 
he metho iThalles 3 own) © 
CEE teteprs: which ove 


"Fic Gromerrienily, v9 Sea and Carpal proach | 


Ag, - ) 
"Secondly, By Tri I 
Thirdy, By oSjnga of ene, Pts 


L 


Diane a - of 
the Watt lacs 6's che 'Gtaſte; 1 1 gl part 


yh ot of the refſexion appeareth, 

| ye Cakcantent the Sun 

Ks | 

Hai * £8 up RE ſngavrhe 

South; b of the third Chapter. ; 

3 Take RE Ka Sy (por, 

a ttri8gir centre. 

O Gaſes oe Reina » 304. ther p canroOape 

__ "rhrid wil Rr MD 
requited, to FACENY gs wW Skrpen. 

adrade thay is fa 


A2Anbth ofthe teff-acd ſpot i is thus dh 

Place a our or Semicircle of Paſtboarg. Hori zon® 
cally, atthe cemtre of che Glafſepwretre 2” tah, Eaſt or 
Welt line firſt found thereon, and drawn” o : Then ha- 
ving fixedathyid and plummer in-the fpot fof reflexion, 
fix alſo another thrid-in the ceatte of the hogizontal Paſt- 
board, and extend it. horizontally; co touch the perpendi- 
cular thrid Mmake'a mark where thethrid cats the limb of- 
the Paſtboard, and meaſure the diftance thereot fromthe 
meridian or point of: Eaſt or\Weſt, on the ſame Scale of 
Chords with which the arch or limbe of the paſtboard Was 
drawn,and that is.the Azimuthrequired. ) on 


Theſe chit premiſed, we wih pro toan Example | 
of a ings) refleted from an cnn laffe, wherein: 
you have given. 

deg. wile 


2 The Latitude of the ha \t FI: 22 
2 * Tis Suns —_— in attic fiennige 47 p1 ' 
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To finde the Pole ofthe Glaſſe, conſider the quantity of 
the anglermade between the Suns Azimuth, and the &zi- 
muth of the' refleQed ſpot :'as thus the Suns Azimuch 

South Weſterly being 64 deg- 14 min. the com | 

thereof ro'the Weſt poinr is '25 deg. 46 min. jto which add 
the Azimurh of the reflefed ſpor from Wedl,- 'to wit 94 de- 
Tx min. makes together 119 deg. 57 min. 2this 
angle on paper, as here you ſce done, by the lines A Band 
AC, the avgle BAC pring' I29 degs 57 min. Soba, 


equal ro 'the _— 9 Sek ih | 
Suns Altitude , Nefa.) 
COLE af 2, 


re the T of 37 deg. 16 min. | 
ofthe alti of the refletted ſhoe. er draw CB: again, 


ales cur GOING of 42 deg, 5 Sings icing 006.9er 
C 


ena grnn en C,with the other draw the 
efonghm F, then take our the Seeant of 37de. 16 mi- 
one footfixedin B,withthe other crofſethe arch 


K 


Ya Univtnſell. 
Id FT 
«thelis C Bin G. 


Ys 

iche > I: hoſe 
dale eve ca 39-<miriutes, whoſe 

J— 67.deg: 21 min, 15 Dew of the 


pepdicylat hg of the $laſs onthe Cds” ar the 
age. is. the angle of diſtapce, between the Suns 


BOT Py of the glaſs being 4c FE: 54 Min. out 


ds ? _ # 


vdeg. 46 mjny E from the Suns 

RvR pai, olti25 8x minz, whoſe com- 

k cruedart dagn5 2 mu rho Br jag'e he plain of 
Te —_ | 20 

an .S9-them a1 Bhs UÞ- 201, 


"The decli Ts 60 52 
Ies. ports iy mthe Et c Rees by 2 Fe. —=67 


the pricked arch or Semicircle 
Now if you deſire to calenlate it bythe Canon, 
you may uf ep Proportions. ny 
I. As the Ragws.: : 
Is tothe «lang ofBAC.,r:9 deg 5$74R..Qr 60-3. 


-\$eigrhc Tangent of BA, 42.deg.g min, 
Tothe Tangent of A D, 24 deg. 1 9 min. 


II, As the colineof AD, 24 deg. 39 Mins 4;- . * 
Is to the cofinepf D C, - drge.35: maiy. * 
Sois tbe coline of. B A g2 deg. '9 Win, 

To the coline of 'Þ C 67 deg. 'x4 min. ' - 


II. As the ſineof:D C61 deg; 35 rain. 
Is to the ſineaf D A 24 deg: 19: min. 
Sois the Tangeny of BAC, 149. d.z7 m. or60d. 3m, 
* BY the ct of. BCA, > 39 ag: 6 min. 


Take 


DiullingOniverſalk 

| | + Take haſfe'the arch 
Se. 37 Mis. and't that 
E .\ : be oncof the fdecof 
| - thelowermoſitrian- 

. ple C AÞphere(as 

, in the” appermoſt) 
'-y0w Bgby xroen wo 

fides and the angle 
dnchaded tofinde 4 P 

i. AxdC AP, andthe 
a, 2 worke is the Jame, 
P oulyin that the pers 
pendicular fals with 

© ont the Triangleand 
#nthis tt fats within. 
F As the Radius.. ey 03, D4N9D Boy 1 | 

| Is rothecohneof ACP. 39 deg. 6 min. 

Soisthe Tangentof C 4 z 7 deg. 16 min. 
To the Tangent of CE, 3o deg. 34min: 2" 
Which being takin out of ©'P; 3 3 deg.7 min? 
Therewill remaine.3 dz m.for EP, ''Thenſay: 


II: As the coſine of CE 30 deg. 34 min.. 
Istotbe coſtne of E P, 3 deg. 3 min. 
Sois the coſine of C 4-37 deg+ 16min; 
To the coſine of AP 22 deg, 39 min. 

The Pole of the-glagſs Then, 


II Asthe fine of AP 22 deg. 3-9 min- 
Isrothe fine of A EP, 39 dep* 6 min, 
Soisrhe ſine of C P, 33 deg 37 mit. 
To the fine ofC A P55 deg. 3 min, 


P # 
SY 
- % * 


Pralling Tpivzerſalle) 53 
Thich betng rakgn ontof theangle B A C119 deg. 5.7.2: 
ire Teſts-540d.56 m; the'angle of diſtance: between rhe Syn, 


SL: 3 | place andabe Poltf the plejſe. offi? $4, 0g £23 
? a *.4 « + oo <= , \s4 : [ 4 * 
L522: 27.2115: ones: on ot 1 {5 IH 03. 
4 . 
- - : - - cd —_— i — —————_— : 
#+a3 +J2JC0] © CA +. 4, CT 1: 


| .CHAP. *XXLV.” 

How toproje& the Sphere refleSied fipm the ob- 
lique Glaſſe mentioned. in the Example of 
the foregoing Chapters that ſhall give the 

' Altitudes and Azipinthsof each houre-line 

.. on the cieling, as Alſo points whereby to draw 
the Refledet.- Horizon, Equator,\Fropicks, 
or angother of the Parall Þ. of Declination, 
as alſo the refle Ged Azimuths. 


Ith the Radiusof your Scalc'of Cn belongipg 

' tothe Sixes, Sec ents and 7 anpents, deſcribe'the Cir- 
.\c&SW NE, which ſhall be the Horizontal circle 

of the Sphere; and throngh the centre Z draw the lines 
SNand,W E at right angles; then ſer.off che Declination 
60 deg. 52/min. from' N to D, and draw. the line D Z 4, 
and another line ar right angles thereunto ,. a+ the line 
R Zr. In the next place you muſt have recourſe to your 
Tangent Scale, remembring to account the T a of 
45 deg: for gode, and every portion thereof accordingly, 
and confidering-that the complement of the altitude of 
the Pole of the Glaſſe was 22 deg. 39 min. take it out of 
the ſaid double Tangent Scale, & (erit from Z, in tie line 
DZ 4, to P, which point Þ is the Pole of the Glaſle, as is 
beforeſaid, the double of 22 deg, 39 mi. is 45 deg. 18 min. 
take it our of the ſaid Scale, and ſet.ir from Z onthe ſame 
lineD Z 4fromZ toF, which point F is the Pole of che 
refleed Horizon, and through which point all the Azi- 
I 2 . Bir muths 


og i a wa ts 3  .4....2q at I Jag As [£54 
60 dE PRES WITS 7 ZECEL G | 


Odom econ tene cn 


A xx 


60 Dialling Univerſal, _ 
murhs muſt paſſe, if you'defire todrawthemt: Then take 
out of the ſame Scale, the complement of 45 deg+ 18 min. 
to wit, 44 deg. 42 min. and (critoffonithelineD Z 4 from 
Z to H, {o ſhall H be the point throngh which the refleQed 


Horizon muſt paſs, double 45 deg. 18 min, makes go deg. 


+» - y d } L 
C F y % . 
tn , y x! P : (| 
. pF * d ” 31 
= —_—y 
x F, 
» 2 n 4 
- * ) «= + I 


* . bo / 
5s ot >. 


» 


E. 
36 mit; take it out of the ſame fcale; and ſet it off on the 
fame line from:Z to h, ſo ſhall the point þ be the genre of 
5 of 


che refleRed Horizon R: Hr,.vTHE- next thing Will be to 
find the refleted/axis which is done by reſolving the tri> 


a > pan given, . . 1:1; deg mins 
6 TIRE  theidechnarion - :-: ©! 1: ; Go 53 
2 The fide ZExhepole of the refle&ed horizon 45 18 


3 The fide A'F the comple. of the lat. of the place 38. 28: 


- TofindA'ZF the azimuth of the axis 
Z &the complement of the altitude of the axis, and. 
FA Z theangleof Inclination of the Areridiang 


But'J' hall | | | 
ouhow,y» ___ 


(«3-1 Dialling: Vnpverſull. & 
tothe tangent of 22 d. 39 m. the complement of the aki. 
titude of the pole of the glaſs ; then from C through, the 
point G, draw a line atlengrh;/and-from A'draw.ancther 
righrline at length rocurtheline:C G(prolenged)at right 
angles, asthepricked line A Fi then rakerour: theifecgar 
of 38deg/28 min. and fixing one foot -af-your compaſſes 
in the point C, bring the other toot to touch the line A F, 
and there make a mark as at F; draw CF; draw alſo 
FE G : Then with the radius of your line of Chords, draw 
thearch D E at length, and make the arch EK equal te 
the arch DE : and throughthe point K, draw F B to cut 
the line CG prolonged inthe point B. Laſtly, draw B A, 
which being meaſured.in the tafigeat {eaues will appear to 
be 4o deg. the complemencof the dltirade of the axis e- 
quallto Z A inthediagrarn. . Fad. 
Thento finde the inclination of 7eridians, you have 
bur one-operation in ordinary Trigonometry, to wit. 
SS. =" As ACrbefine df ZA, 40 d 
D - TI ABrhiefimeof'ZE A 
Ne: © Podeg.52 Mink - S --\ 
EF, Sois C E, the fineofZ/Fa5 
- deg-18 min; FOE 
ToRD the ins AF 5 
deg. The iuelination, of Md: 
ridians required, \Bpd,;-- 
F So'is C E, the Sine of F A 38 
© —DA deg. 28min, / 7: 
2 * To BD, the Simeef FZA 
57 deg. 42 min, The A Rinmthof the Axis ar the ifeance 
on the Horizom al Cir ce, 4etween the Axis and the Pole, 
or perpendicular of t he Glaſs. 5:06 £2.27 


Ser off thoſe arks and angles accordingly in.the Sagraia 
[,4t 


*" wo 


thus. Take outthe chord of 57 deg. 42 mine. ang [e 
from D tol ; and through Z drayy the right lines at rig F 
| | 1 angles 


Is 


Diolling Univerall. = 

angextoone onedhother I Zi5and K Z &, then returatoyour. 
fcale accounted as a double tangent, and take our 

40" por my the ement of the alticude of the axis, and fer 

Fofiiarhe line FZz,from Z ro-A, which point A ſhall be 

ia aver the refle&ed pes Inthe next place, take: 


WSN 


ER ZN 


out 50 deg. the altitude of the axis, ad ſet it off on- ah” 
ſame line from Zto &; in which point the refleedEqua- 
22 


Dialling Uniutrſell 

torſhall cut theaxis z DoubkZ'A yodegiſknakes Bo deg. 
rake it our and ſetit from'Z'toQg fo ſlalt Qhbethecentre 
of. thexeftefted FquatorK = WAPIQMNOYR, Fob"es 
* They rodrawithe reflefted Tropicle bl Caxcer, obitove 
theſe foltowing inſttaction& whith mayalſo dire&:ryou 
in the drawing of all or any of the parallels of declination, 
Tothe C oniplcinent of the altitude of the axis 4o deg. adde 
the Suns greateſt declination 23 deg. 31 min. makes 63 
deg- 31 min. take the complement thereof 26 deg. 29 mi, 
and (et it of onthe line 1Zi from Z to $, 12 which point 
the Tropick of Cancer ſhall icutthe axis. Again, ſubſtra&t 
23 deg. 31 min. from 40 deg. reſt 15 deg. 29 min. adde it 
ro godeg, makes rd? deg- (x9 pe ce oft from Z ro T; 
take half of the diftance berween& atid'T in your Com- 
paſles, and ſerit off from S to t, fo ſhatfthe point : be the 

Centre of the Tropick of (enter. FS 
In the gext place you are todrawthe hour lines,to effect 
which, Yo thms.- "Take onr of-your-ſ{calc:of fecants, the 
ſecgnt ofgo deg. the alritude of the"axis; and Ter off on 
the line AZ. trom Ato's ſo ſhall A a be radius to the 
tangent line c «c,, to be drawn through the poiar «at right 
Y Tex thereto ; im which lineare-to be found. the (centres 
ofitte hours: Prolong the Nine. £@7. on both Axdes the 
aXjs, thentonfidering thacthe H9clination GtMeridians 
is 3 deg , that converted: iftito' time, mates $hours, ſo 
you may conclude that the axis falls on-(or is) pne of the 
hourcircles inthe diagram. Opena ſcortothe radius 
A a, or divide a line tg that radius as a _— tangents, 
and take qut 175 deg: And fer it off from « t&'5 both wayes; 
then take qtt30deg- and ſer itoff from «to c both wayes; 
and 45 deg.'from «tb 4 both wayes,and 60 deg. from «to 
'  e both wayes : and laſtly, 75 deg. from a to f both wayes: 
andhere nore, that the points eand f on both ſides of 4, 
4chotſer 2crheir tangent diftances,rnefe ber FOOMN 
ro do it with conveniency in the figure, but rhis'will- be 
,wclemugh underſtood by. all z 7 his. being done, fix one 
feerof thecompallcs inthe paint <, andextend the athier 
= | | © 


LEY 


Dudlling Tipiverfal(c 66, 


to A, and through A, draw one of the hour circles to 
'rouch the Horizontall circic on both ſides : Then fix one 
foorof the compaſſesImphepoitr ahauhexferding opher 
t&A; and through A draw adoghegougrigce tprocecd | 
thvs from point-to-point; and threugh-A-draw al-the- 
hour:circles ; and here note, that one extent of the com- 
paſles drawes z hour- circles in this dfagram , by reaſon 
the axis falls on (or is) one of the hourtircles, © | 

- The next thing will 'be\ fo. ne. mber the” hours aright. 
Now the irclinatian of Meridians bein 75 (leg:or 5 hours 
in time, ſhewes that the Honr of 1 2 'is rhe 5th. hour from 
the axis to be raken on that ſide of the aXisthatis contrary 
ro the fide where the reflefted Horizon and the reflefed 
Equator dointexſeft within the borizontall-circleSY NE. 
And now ithabinchisas' in all; other reflediad Dials, the 
refleted Horizomandrefleed Equator: deglwayes:inrer= 
fe in the hour cirelc of fix... ;; 1937504529 

.' Now there remains nothingbut to meaſure the altitudes 
and azimuths of thebour linexin-the dizgrams and accar- 
dingly ſcrrheavoff} on the-Gichnig, With! a-ſtring; and a. 
emuth'of the reftefcd ſpor;it' you pleafe: yo 1maay- make a 
Table of the:alricudes zrmuths for the. Equator and 
moſt convenient Tropick ( 2 points being enough. to 
drawanhour-lim onanplaion Cicling ; bur ikir.be irxc- 
galar, you map rake: our-poims:alſo-from-rhe tefleted 
Horizon, . or- may drawary other. parallel of declination 

in the diagrams and accordingly ſet irofft. '  _ 
 - Now the alticudes and azimuthsare thus taken, as ſup» 
poſe forthe Equator:: Extend: cbg. GOmpaſles from the 
centeot the diagniin'Z, to thei pdibe: where the hours 
line cuts the Equator, andimeaſuretbhatiin; your 'fcale of 

ents doub'e ark, and that will give you the comple- 

ment'ok the. altitude, do ſo for every hour, and ſer 
_— cach altitude as here you ſee 1n the Table ar- 
-NEX . 


K | Then 


66 Dz lh, s Ti rfl. 


Howr | Angt | Altitade- | tecimarth, | dltitnd | Gab, 
$4, 28 ON = k,n "Sp 027 S Fr 


0 ba 75.4 9.34 78. 2 4; 27 16. 
9 60 ,- IB8'45;- {| 66 |, 36 54 
8. 4- of | 27.::2 {;:- $$" 33! 46, 16, 
7 ; JO 17 13 UFO: oþ FHPA{ i $1 42: 
6 uy blows | * IS? F7; 'F) 4Þ 03 ., 
0 51 66.1: 4» !-O8ABris 93 30 


Then eoeakbithe: azimambs, [ys Ruler: to: 7:60 caſe 
juſt over the FhourHavat frs: 1: tho[Equator; 
obſerye whererheRulkrcuisthei Horiromiall ice; land 
there mmakea mark; Extend your Compaſice: from-thar 
mark, either to the poiar where the; Ants cucs: the Hori- 
zontall. "Lirels or-70 the:pqjnts oft Eaft Weſt; Narth-or 
South, - ah4l benioſtebnvenientinieſpat-of:ths firuay. 
oo __ &4 Fe Corona ae 
$ ;North nesrefpciine yaM 
the Tablethey ure; accoumed fri Ax: which you 
or reduce at. pleaſure; "and:dofbeflikeios the "Toe 
ck, © 
f -F6 park wpoints in the Giding foo cath: havry.draw; 
Fereighr lines through rhemat a:convenicent::)] :(te= 
Fecktg rhe Tropicks,'as-bring the: $uns-urmoſt: courſe 
North and Southward) and your: Dial is finiſhed: 

- Note that iathis Chapter, as thoſc-thati follows; I call 
the ſiteighe /inopatiagehroagh A and Zthe Axis; which 
i5-no other then duels Ds an } 
tall _—_ TIN: are neerkl 


! 
» A432 


- - v 


CITI 


. a _ - 
C30, S "#4 £1 ir; z 'S 
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_EnAy, ky. 


How to project __— for all otber. tkitds 
7 Dials rele from oblique Glaſſes. 


Toes al Ob ones leave CIS Bs doubrfull in pl 
ro pake c 
AT RIO A throes RAE rn 
ba Hort! 


_— 


tl. _— 


teh of is ſock: asthat the declination _ 

Le Glaſs cauſeth the refleRted Axis to fall 

ri! on 0 Piet lines. Thenexc and ſecond ya- 

hall Jyars.=— refleed axis ſhall fall be- 

may take notice, that inthe 

ect R |, $I; North pole is elevated, and the 

Rad Sek point happens: ro be within the horizontal 

circle... Thethicd variety ſhall be ſuch, as in ic alſo the 

No gr be elevated, but the refleRed Zenich 

_— or emma the Horizontall circle. 

| LNes 74 all be fu ff {5 TC 
Re Rrk 36 NR nh Zen 

Loint tilt fall loin a ed andthe tf Lircle; Nag of 

s.- Ftheks I ſhall pede ty ©, bucrefetre the Readet to 

theit refpeRive Scliemnes Und Tables, only (et. down the 
dimenſions of ſome of the arks and angles. ET TIRES T 


In the ſecond Examle Jou bv given, 2 | | 
> « In, 
6.2 8 The Latindo of the plates>- ADL Gr 32 
2 The Sunsdeclinatian North: AR a of ” 29 
3\ The Suri Alcinide aftctnooh 50 


4 The Suns AzimnthWeſterly from South? 7 I6 

- The Altitudeof the ſpot of reflection 54 49 
6 TheAzimuth of the Feflefted {potSo. Eaſt go - 
-'"W 2 y 


53 Dialling Unizrebſalls. 
Bp the foregoing inſtructions youſhal) find _ 
The declination of the -Glaſſc jopepeicny, yds _ 


from South. 
 Andirdeclivation — Try 
. pears by.thcprickedar ITE 
Whoſe complement Z P is che polecf the 1h. 0 9 57- 
. . Now to:figdithey equil 
ang ah TN as,ajlo! 


je ih arg 
s the decliparion of ps &: 1 LE 
appleatF i is ohcuſe, and is the Comp eqment (os the .decli- 
matioeto' r80.dgg. £0, wit, ;t 35.deg, 5 5.qain, $9 then you 
have giver 291 ' 25negd3s 2:45 to omet 1” 2 
ge De TiN ; 
1 The ___ ZFAghe COMP!=s of rac geclin, 139, 58 
.2 Tacfide Z F thepote of the refleted pp 54 


: 3 SOROS ponent rene rn 28. 


© Ahid bythe indo ns belore' & dow awny you will 
7 fnd.A ZF the Azimuth of. the Axis obe 29. 19 

* ZAthe cortiplement of the Altit. « of the axis 54, 58 
Ang F A Z. theangle: ofInclin.of merid.,; 25, 25 


> > ©, 
/ - 


 Ivalling Unnvorſol.. 6 
Ser off thaſs arks-and angles x5 is before direted, and 

_ confiderjngthe inclination of Metidians to be 15 deg; 25 
main. takeout of iran whole cquinoQizll hour, to wit, 15: 


X ** 5-6. Bs 
3 4h ne Je? 
. >» C- . R 
v w . . Lo « 


- =_ | A 
It \ 


* < 
*. 
®* #4 


deg. teſt oo deg, 25 min, for the angle at A;proper for that-" 
hour-circle that falls neereſtthe Axis, on that fide thereot 
WHKFE che hour-citcle of*r2 —_— _ then -take- 
the complmentthereof to t5 deg. to/ wit” x4 deg. 35 min- 

and TE A Tralegs Af he the ddpotecia that: 
fallsnecteſt the axis on theother ſide thereof, to wit, that: 
fide where the reftefted Horizon: and Equater interſe&:*- 
 Thenprecced to adde 1i5 degrees to: each hour; and: you *: 
have the angles at A forcach refpeRive hour-circle, .asby*: 
the Table following appears: Then; DN te” s* 

| gd” - 0: cquall:: . 


-] : \ { 1;  Iiiking 

Yo _ 'Diellivf On 
equall: to- the ſecant of the pike rene et t6 wit , 
3 5 degrees 2 minutes 2 and thro gh rhe -point 4. drawn 
an infinite line at right angles th euhto, Open rtie 
Seftor to the Radius A «, or divide a line as a Tangent 
to that Radius, and take ovt o9 degrees 25 minutes , 
and ſer it off from 4 to6, and 1 5 degrees 25 minutes from 
4 toc, and ſo proceed till you have ſet off all the angles ar 
A, on that ſide of the Axis3 Then take our 14 degrees 35 
minures, and ſctit off on the other {ide of the Axis 
fromsroX, and 29d. 35 m. from «roxand ſodotil you 
have (ct off allthe angles atA,on thatother fide of the axis 
allczind thoſe points 6 cd, &c, ſhall be the Centres of the 
Hous-cleovs as ſhall fall oy ee. ide of the Axis _ 
trary to the ſaid points ; and the:potats x y =, &c. 

be the Centres " the hour: circles, that ſhall fall on that 
{ide of the Axis contrary tothofe [aid points. And laſtly; 
for numberiog the hours, obſerve the direQtons of t 
former Chapter, as alſo for finding the alricude and azi« 
muth of each reſpe&ive hour-circle jn the Equator and 
Tropickof Cazcer, which is exaQtly fet down by calcula- 
tion 12 thefollowing Table, to which Ireferre the Rea- 
der, 8 ſhall need to ſay no more,touching this 2d: yariety; 


| Awgd || Alecin | a4r.in[| Altin || eArin | 
Ho, {| 43 v4 || Equar i] Equar || S || S 


als 25,11 or 39:24 44i102 18 


<}] : 9460." 23 p23. 50171: $7136. 94 .50 
\ 29145; 25135 05460, 30] 49: 09] 85 49} 
4 x34[39 :35.144 55345. 39{6r 07], 73 +2 Of 
2272 7 | B33 by 2 pe ob [21 39472 721. 53.3Tþ 
'2.: £.111>2:þ.09 33164 $3100 q4178_ 331 or 55; 


FE 3551 52 25-24 337 72 ; 31. 44 


$l29 35 [45 24{44 26{61 54] 73 58 
4144 35735 49.59 47149 85 58] 


12 34{81-00 |25- 23] 101 36 


"1 -6174 35 
oo 20|89 46|13 341 109 24| 


7159 35 


5159 Ho 29 72 2313740} 92 38]. 


Take the complem. thereof to 1:40 deg. to wit; 39: 13; 


kwiby: Mu ertegy feb bane tions, © * © - ay; ufo, 
Þs The Latitude of thep 5.138 
2 The Suns.deglination. North, , 1, . 20. 13 
3 The SunsAltitude afternoon 56 33 


4 The Suns Azimuth weſterly from South 26 oo 
5- The Al:itude ofthe refleted ſpot I2 40 


6. The Azimuthof the fpot 57 56 
Workasis before taught,and ence find 
the declination of the glaſstot outhEatt$3 at 
And its reclination from the Zenith, as | 
by the picked rehaguetrs 10: 45 
Whoſe complement P is the pole ofthe / 
— OMEDCSUe potency) ned $I 
Nowrto finde the other requiſttes,, note that the 


yolc of the Glaſs 48 deg. makes g6deg. which being taken 


ourto be ſcrofffromr 7 tq F, for thee 1 Zenith point 
wills cngieherth ZO yore WheretC d Houſe: 
tac Complement; tyercbt re#1809 deptces, th witz 84 deg. ' 
and ſet it off trom.- | a SY FE j WY 


Z to F the other A. 
way. 0 in the | 
Triangle F A Z, ob L- 
you have here as >--. 57 
_ Le _ Y 
e, theangleatF. 
acute,. torwit; the: EF, 14 
dechaation-ofther - 1. - 


27S ad ++ 3 QF 

loo T 93 WA O15K9T 5517S; 
Forms neg cm. fl gf add Vtd't 7 (| a3 
A34:d-gi ; T: x5 the i Wits” : on Ede, F 
WO2Om vine, 2g THW 2qor. 3.6 00315 1011 TIS% 500g: 


1 Theangle 4Z F the azimuth ofthe azis 23 18 

3 The fide ZAthe com. of the alt.of the axis 5x 5.x 

3 Andtheangle FAZ inthis Exam;obtuſe | 
The inclination-ofMeridians F Bad 


— 


OY 
® n= 4 


, 


And: 
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- "9s wo pe wt aelts 3 tak 
2. Ae Meats. Ao Cit AER Shi th hee ab we OE. 7 2 EAA 


—_— oy 


Wt La BEA ooo - GS 


And that ſhall betheangle. at' 4 between the axtis.and 
the hour-circle of 12 onthe other ſide, to. wit, the. South 
Eaſt fide of the axis. The refle&ed Horizon 'fafls near 

; the Zenith, by reafon the Pole thereof F falls near the Ho- 


rizontsl circle, And-note that in this: Example , the 
Tropick next to Z is the Tropick of Cepricets, tand fitteſt 
to be uied in exing & chi hue ; for>tbts. Dial; rhe 
opefation for finding ppints-far{bo Crogickas i briefly 
hereund&Finſerred, and I Will be cafily ſtood, 


a , doko wi 


k 72 83 $4 


r 


bod 


e 
t 
E 
4 


Dialling Univerſ all. 


To 5x51 3! From 51 51 
Adde 23 31 [ Subp.23 38 
Sw 75 22 Reſts 28 20 
Comp: 14 38 Equalto Z? 
Miri "0A 
From 51 51 70  J0 $2 
SubPt,23 31 Adae 23 31 
Reſts 28 20 Sum. 75 22 
Adde 90 o0 . Adde go o0 


T3. - 


Comp. 61 49FgualioZs 


Sum.1i1s 20 Equal to zT Sum 165 22 Equalto ZT 


Halfe the diſtance between B T, and VT; gives the 
centres of the Tropicks: 


VP 


| Altin | Az-in | dlti | Az.in [| 
i Ja 4 | Eque. | Eque | w | [| 


05: 37.80 934.56: 37 


103+«44 
97 30 
go 46 ; 
77 46]. 
64 14 | 
30 40 


, 20 'I7, 


56 42 
74 47] 
$6 19 
95 35 
10347 __ 


I referre you to the Scheme and Table here following, 
finiſhing this Dial in the ſame manner as the fore 
going, and procced tothe laſt yaricty in which you have 


Liven, 


L 


I.The 


s - 
Us RAE wu. Ao EW. a U% [8] ry - 


WD WF - bn Lge 's. > 
ea a OT OO 
BY : 


x The Latitude of the place 
2 The Suns declination South 


3 The Suns Alticude afternoon.. -. > 48 
4 The Suns Azjmuth South weſterly - 14 03 

5 The Altitude of the refleed ſpot . 39 00 

- 6 The Azimuthof the ſpor 75. 58 
dex min, 


Work as by the forementioned inſtruions,and you 
will find rhe decli.of the glaſsto be So. wars. 
Andits declination asby thepricked archy$3? *? 
appears Cana BD Ubi 3 | '30 oo 
Whoſe Comptcment ZP is thepole of the - 
Glaſſe ER. 66 ©0 


And here+you ſee that the pricked arch falls between 
the Zenith of the Horizontal” inſtrument/'and the North 
pole (p) andtherefore that pole is hid from the eye, and 
theSouth poleele- * 5 2 OO 
vated. Now to 
find the other re- 
quiſites, note that 
ſeeing the donble - 
of the pole-of the 
Glaſſe, to wit 
twice6o degrees, 
Or 120: _— 1 | __ | 
being (er oft that way would paſſe farre beyond the Hori- 
zontal Circle ; take the complement thereot to r 80 deg. 
x0 Wit, 60 degrees, 'and {er it off from ZtoF rhe other 
way : Soſball Fbe the reflefted, Zenith point, and the , 
nature df the Triangle P'A'Z zgreerh with that of che laſt 
mentioned Example, in waich you have given, © as - 

x. ILE- 


WS Www CY Sz” SS 


Dialing Vnivin/al. 75 


| dcg. min - 
x Theanzle at F thedeclination fthe glaſs oo 03 
2 The fide ZF | \ » 66 09 
3 The fide FA ; 38 28 


Work asis before taught,8 you ſhall fiad, deg. wiv. 
1 The Angle A Z F theazimuth of theaxis 37 17 
2 The ideZA the cow.of the alt.of the axis zo 54 
3 The Angle F A Z the incli. of meridians 122 , 31 
Take the c6.of 122 d.z1 m.to 180d. makes 57 29 
For the angle at A between the axis andthe hour-circle 


of 12 on. the other fide thereof, ro wit, the South Eaſt 
fide. —_- che-Dial according to the Table and Scheme 
AanncXxcas. / ; 79 = SN 


© Ho | Angle | Alt.in | Az. in | AMl.in | Az.i» F 
| 14 4 | F9ue. | Equa | ww | 
: 3k '6 23 79 I5 , 26 2 T yy 


62 31]3 43:65 57034 3179 3 
47 31|20 ml d4d $4 41 21|64 14 


3Z23 3125 49136 37147 42147 5] 


19} 
62 


Dialling Univerſall. 


IN 
PI 


| Nowiacaſe Z A, be more then- 66. 29 ther the places 
where the Tropicks muſt cut the axis , and their centers 
are thus found, as ſuppoſe ZAtobe 86. 4o and firſt for 


the Tropick necreſt to A. 
Here you muſt ſet off the exceſſe above 9o deg: 


86 40 
22 31% towit, 2odeg, 11 min. from Z towards A, on 
the Axis, for the point where one of the Tro» 


HO1D vickscursthe Axis. : 
En | Then. 


Dialling Univerſal. "o7 
Then to finde the Centre for that Tropick. 


36 40 

23 31} Se off 153 deg. 9 min, from ZtoT, and take 
Ee alt balfe the diſtance between the point firſt found 

0 and T, and the point of the compaſſes will ce- 
,"Y 00) figne e for the centre required. 


153 C9 
Next for the Tropick remoteſt from A. 


$6 40 off 26 degrees 51 min. on the Axis beyond 
23 31 AZ, from Z tothe place where the other Tro= 


64 pick cuts the Axis. 


26 51 


$6 40Y Then to finde the Centre for that Tropick. 


33 31{ Which being more then 18odegrees, you may 
110 1x3 conclude che centre for that Tropick is tobe 
90 00 found the other way, to wit, within or beyond 
——— ) that part of the Sphere contrary to that where 
200 Ix* thepoint T for the other Tropick was found : 
So take the Complement to 360 deg, to wit, 
x59 deg. 49 min. and ſet it off wary 16 fromZrcoT, 
and {ct the point of the compaſſes reſt inthe mid way be- 
tween the laſt found point and T, as at #, and that : ſhall 
be the centre for that T ropick. 


Another way to  finde the Centres by the Tables 


of Naturall [angents. 


Ler the Example be the Centre for the Tropick fartheſt 
from A. : 


From Z to the firſt point is 26. 5r-the halfeisT | ._ 
3-251, the Natural Tangentis X $07 
FromZ to T is r59. 49; the halfe thereof is7: 6rs 
7%, 54: » the Natnrall Tangent © +66} Cophad 
| | | Fheirfumis. 585 67 
Halfe the ſunvis. 292 $2 © 
Whick 


k 
4 
_ - KA NOISES ——— . __ n 4 —— " = 
res hp v Perihge Ca $92.9 b _ rnd l * We 4 #02 PR IE q 
AGM ie Doin PE. LANE 4 I he BG. 4d HR 9 ES ANA ac 4 Wh. My 4 x6 "x 
or 


7 Dialling Univerſall. 
Which halfe ſumme is the Naturail Tangent of 71 deg. 
9 min. and is equal to the diſtance between the 
POR found andt, which is the centre [Ce | 
quire 


© O— 


CHAP. XXVL. 


How to effe& the worke of the foregoing Chap- 
ters by Calculation, withont the trouble of 


drawing a Scheme. 


: Aving found the altitude of the axis, asalſo the 
H Inclination at Meridians , thatiis the angle of. each 

hour-circle art A, by any of the Ong inſtrugi- 
ons, colle& them intoa Table ( as you ce done ia the 
Table belongingTto the laſt variecy which I ſhall take for 
an cxample, and therein !the.houre of 6 ) and make uſe 
of the lc Pos proportions. 


Atid frſt for the Equator« 


I. As the Radius. 90: 00. 
Is to'the' coſine of hs ahieadeef che Aris 59 -06 
So is the cofine of theahgleat A! 324 JT 


To the fine of the altirude in the Equator' 25 40 
II. Asthe fine of the altitude of the axis 59.06 
Is to the Radius p 90 00 
Sois the Tangent of the Angle at A 32/31 
Torke Tangent ofthe Azimuth from cheazks 36 37 


Then for the Tropick, 


T. As the Radius. bit oO 
Is to the Tangent of the altitude of theaxis 59 o6 
Sd is the coſine oftheangle at A: 32. 3T 


' To the Tanigentofa fourth arke, to wit 26 47 


'Whichbeing taken out of 66: 29 therereſts 3 4 [42 
n 


Dielling Vniverſall.' ' Ty; 
Then ſay. | 


Asthe coſine of the fourth arke 26 47 
Is ra the coſine of the refidue 39 42 
Sois the ſine of the altitude of the axis 59206 


To the fine of the altitude in the Tropick 47 42 
Note that when the angle at A is above 90 you muſt take the 
fourth arke out of ' 11.3 1 in:ſteedsf 66.29 


I. As the coſine of the altitude in the Tropick 47 42 
' Tsro the Sine of theangle at A 32 31 
So is the coſine of the Suns greateſt decli 23 31 

To the fine of the Azimuth from the Axis 47 05 


Tf the reader be nox furniſhed with the Canon of Sines 
and Tangenrs (by . which things are one moſt exaQly) 
or is not an jos with the uſe of them, he ſball finde 
ia the ſecond Sefion of the 14 Chapter , asalſo at the end: 
of this Treatiſe in a ſhore Appendix, ſome breife inſtrutti- 
ons how tocfic& his deſires exaQtly enough by the Scales. 
of Sines and Tangents on the Ruler. 


.- CHAP: XXVII 

How to finde the Altitudes mentioned in the 

foregoing Chapter Geometrically : By which 

method the Altitudes of all thee hours of any 

Diall in atty parallel of” Declination, and for 
any Latitude, are ſpeedily found. 

'N the firſt place you are totake notice that by the altis 

- tude of tho Axis is meantthe Emitade of the place; or 

heighr ofthe Stile, whet@ thatpldin world benn Haotic- 


zontal plain: accordingly fie th eaftenfionabgiftrence” 
by the proportion following, Av 


mm ———_— a 


30 Dialling Vniverſall. 
As the cotangent of the altitude of the axis 59 06 
Is to the Radius | 90 00 
So the Tangent ofthe Suns greateſt declination 23 3r 
Fo the Sine of the aſſentionall difference 46 38 


 Inthenextplace finde the Meridian alcitude of the Sun 
12 che Tropick you intend to make uſe off, inall the four 
varicties | havechoſen the Tropick neareſt to Z A,which 
10 this example is the Tropick of V S: 
 Tothe Complement of the altitude of theAxis 30,54 add 
23-31 makes 54. 25 for the Meridian altitude of the Sun in 
that Tropick in this example. 
Having found the Meridian altitude, proceed thus : 
With your ſmall Square draw the lines A Band BC, of 
| ſofficient length , that 
done, fix one foot ofthe 
A Ne compaſles in the middle 
of your Scale of verſed 
{ fines ( now vſed as a 
| Scale offines)8& extend .. 
the other foot to the fine 
of the Meridian altitude 
54. 25 and ſet oft that 
extent from B to C, then 
| add 90 deg. to the al- 
} ++ Ba ——— ſentionall difference 46 
3% 38 makes 136.38 take 
C 


this out of your Scale of 
Uerfed fines, by fixing 
| _ onefootat the begining 
thereok and extending the other to 136.38, and with that 
eXtent fixing one foot 1n the point C, extend the other to 
the line A | hors crofle it witha ſmall arch as at A,from 
which imerſeRion draw the line A C;then conſidering the 
angle at A from the hour of 6 (which example we make 
uſe of here) is 323 take it ourof the ſame ſcale of verſed 


ines, and ſet it from CtoD and draw the line DE 
: parallel 


Dialling Univerſal. ' 

allc]roBCor rake the neereft extent from the point 

B cothe line AB (which is all one ) and thar exten of 

the Compaſſes or lengrh of the line D E being meaſured 

as4 ſine fromthe point 90, on the. verſed ſcalc, wjjl give 

you 47.42 the alritude required for that hour ia. that 
"TIRES 


For by the Tables of Naturall ſines. 


AsS'A.C ry2 697 theveried fineof 1 36.38, the afcen- 
fionall difference and go added together © © © 
Is to B C 81327 the right Sine of the Meridian alti- 
tude 54.25 | EY 
SoiSAD 15702t being AC leſfe the Verked fme 
of 32-37 theangleatA © 1 Io : 
. To DE 73963, theright Sine of 47.42 the altitude 
required, _ | 


And thus you may fet off all the other houres by taking 
the angles at A out of the Scale of Verſed ſines and fertin 
them off ſeverally from C onthe line AC; and from thoſe 
reſpeRive points draw lincs parallel to BC, or take the 
neereſt diſtances:from thoſe ſeverall points to the line 
A B,and thoſe lines or diſtances being meaſured in the ſcale 
of Verſed Sines from the middle, asright fines, will give 
you'the Sine ofthe altitude, of every reſpeRive houre for 
that declination. 77'Y 

Note that this Method. is of ſpeciall uſe for the ſpeedy 
finding of - the Suns altitude at any houre or part of an 
hour affigned any time of the yeare in reference to what 
above, and contraxily to finde the hour of the day or parc 
of the hqure at any affigned altitude , the firſt being ſer 
down,the ſecond will be ſo eaſy, asthar I ſhall = men- 
tion the proportions. Suppcſe then (making uſe of the 
ſamecxample ) thatthe altitude 47. 42 is given , and the 
houre required, having framed ' 1 Triangle ABC 

ac 


$4 F 
7 

A 

7 


* 


> (So Y - ww + m - P Oe 
ATE A CE HR dine oi Go el ER 


32 Dialling Vnizerſall. 
according to whatis given,fix one foot of your Compaſſes 
in the point of go of the ſcale of verſed ſites, and excrend 
thic other to the right ſine of 47. 42.the Even alcitude.a0d 
with that extent ptacing otie foo in theline A C: keg! 
itupward and downward anitl the otfiet foot" ſh\xll 36 
touch the line A B, there make a marke as at D,theti mea- 
fure D Cin your verſed ſcalc,and you ſhall finde it to. be 
the verſed fine of 32,37, the houre "required - for as B C 
is.to A C, ſoisD Exo AD which takeb ontraDÞ AC there 
remains DC, .', oa brggyua or vllgint 
" SK EXIT -..: 
How 10 ſet. off the Houre-lines onthe Gieling for 
4 DiallrefleSied from a Glafſe that byeth= pa» 
rallel to-the Horizon , "for the Lattfullt of 
London, 51 deg. 32 min. 3 
H Aving drawn the Meridian lire onthe Cielingy you 
 & will ſee whar Hours willcome on: and. accs y 
take them our of the annexed Table; and et eb. oftby 
their Alticudesand Azimurhs, according toth cl 
of the 23 Chapter. 1 have added Scheme for the fartaer 
uſe and delight of the: young Pradtitioner, though: there: 
needed none. © SHIT S163 73G. CUI, to % 
Homr || Ang, ]| Alt. in| w4ci.m 03 i eqera Of { 
| | ace] Equas II, Equer Sj B 


4 


4... 30 


S:-47 cn L 34,127 3 
$8 105 | EN» 9  30| 116: + 3}, 
6 5's, rf = [18 r2\ 105-89 
5 7 751.9 17578 6fz7, 23] 94 13. 
4 8\ 60,18 7165. 40136. 42 82 00]- 
3 of q5 [26 5|51-56|45, 42|. 68 - 10}. 
2 10) 130 |32- 36| 36. 24!53 45| 59: 5þ 


15 ,36 56] 18 52|59 42] 27 56 
| 00 '38 28 OO GI | 


— —O—Q 
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a 3: err. 6. 
CRAP. 'XXIX. © 

Haw to ſet off the hour-lines on the Cieling re» 

fledied from 4 Glaſſe that only reclineth. 


LE the Lat.:of the be 51, 32+ Ifinde for.conyeni- 
CAC 


Ly 
& 74 


in re pea of the ſittation-of the Roome' where 
T intend to make the Djallz, and to prevent the great 
excurſion of the lines, as alſo for caſe incalculationor pro- 
jeQting the Sphere, to cauſe the Glaſle only to recline ſo 
much trom;the. Zenith: cowards the South, as that the re- 

M 2 flieted 


84. Diatling Uniwverſall. 
fictciTropick of Caxcer may paſs but a little to the Norrhs | 
ward of the prime vertica'l,or azimuth of Eaſt and Weſt 
VV ZE, to whichend I ſhall ordaine Z Þ cofall juſt inthe 
Meridian, and to be ro. 46, then ſhall ZF its double be 
21.32,to which adde 3g.-28 che complement of theLaritude 
of the place makes 60 for Z A the complement of the 
altirude of the axis, and ſo all the ſeveral refleteqd points. 
are to be found inthe MeridianSZN, to witZ-$' 6, 29 
the potot where the Tropick cuts the Meridian Z & 3o the 
point where the Equator cuts the meridian-Z W 53.31, the 
point where that Tropicke cuts the mcridian, and. | 
Z H68. 28, the poiat where the refle&ed Hotizon cuts the 
meridian; the centers are found by the foregoing inſtrudti- 
Ons, I refere youtothe Table and Scheme annexcdfor fi= 
niſhing the Diall.. Je os 


| Hor || Ang, [| Alt. in [| Ax i.in [| Alt.in || eAim,if | 
[| «ta ||, Equzr || Equat | & | s& | 


cr —_— 


6. 6| 990; 00 e@0, 00 Oo, TIL. 30,116 40 
15 71 75 [12 57 8 22|23 54|106 1g| 
4 8| 60 |25 40|73. 54135 39| 99 of 
3 9| 45 [37 45| 63 os þ 34| 88 39| 
2 10] 39,48 35149 03162 331 84 3| 
[x 11:1 I5 [56 .46 | 28 11]75 - | 67 40| 
| 12 | 00.\60" 00] 00.00 $5 +31| 00 00 
| +.4 


Note that if. the Room Rand juſt towards the South, of 
wery.neer it,.then you may canſe the Reclinatton to be ſome= 
har leſs then 10 deg. Elſe you. will not have. points mm the 
Cieling, for ſome of the Hours in. Cancer.. But :f it. :de- 
line divers degrees, then thu Dial may ſerve in taking aut 
ſuch Hours. as are ne:dful* out of the Table, and /etting 

| : EI | them. 


vw v8 FI” DJ 


. . Dialling Oniverſatl. © 8 
them off according #0 thetr reſpefive Altitudes and Azi- 
waths in the Table. mentioned. The thing # ſo taſie-as 
T hope 1 ned ſay no more touching it. 


CHAP: XXX 
How #6 know (if at all or) at what time of the 
year,and time of the day;the Sunne in his own 
poſition will give you. the refleed axis point, 
Akethe Example of the ſecond variety,where the al- 
& © titude of the Axis-i35,2, and the azimuth: from 


South towards Weſt 10. 43 ſo you haye cole WER he 
"Dh 


36 D illing Perl 
Trianglep Z A where you have given the ſide Z p, the 
conpſeinets of the Latitude of t place-38s 28 the fide 
> A arp of + wing areas - els $4.99, and 
the angle p ZA 169. 14 (thadtiis the declination ofthe 
from the North I 39. TRA the RE axis 29. 19 
added togetherzto which if you adde 10. 43 the azimuth of 
the axis from the South, the ſum will be a Semicircle or 
180. deg. as in the ſaid ſcheme of the ſecond variery will 
plainly appear)co finde Z p Axhe houre,andp A the com- 
plemenr of the decli- 
A | nation or the ſuns di- 
ſtance fromtheNorth 
Pole, Now to reſolve 
this oblique triangle 
? ZA you may letfall 
a perpendicular A X, 
and work- by theſe 
- - HE -v\p proportions. 


ISL" > 3828 


»* 


As the Radius, 

Is to the coſine of AZ p 169, 17 or its complement 
to 1.0, to wit 10, 43 whichis all one 
So is the Tangentof AZ 54. 58. 

To Z X the Tangent of 54« 30- Then, 


As thecolineof ZX 54. 30 
Is to the coſine of X p 92.58 or 87. 2+ 
So is the Cofineof Z A,54.58- 
| Tothecofineof 87, 4 takethacomplement theeeh 


to x86. to wit-92-56, a0dghar is. the complement 
of the declination SN bs difance fora the 


Pa_ 


North pole for the fide A p. 
angry ings fu end The 


TY WW. BED wh [w is 


bran "9anll. oF 


Then Oo Sudethe angle Z pþ A, you have only 
This Proportion. 


As the ſine of X p92.580r $7: 2its complementto 188 
Is ro the finevt Z X 54- 30 
Soisthe ungeor of Ap of AZp-169. 17 Or 10. 43 
Tothe * nt of A\ 7 8 46 the hour from the 
Mferidlins Fic Eoirwetred dinto line is'!hours:35 min. 


5 you a cus this Which the: Seach 2 dog. 56 
tiafer of Sdtith declication: which bythe Table of rhe ſans 
ry EOIOG / dxy willappear tb dethe goth of Sep=- 

ar 3; thih -noo0n (t {6 e 4zihmith df the axis dos 
CTA te Suns ſhining on the Glafle will give: 
= the 0 aXis _"_— on 


f 
\ Sas * ro 4 —_— —_ i * 
TT IFY [ 4 p -  Gs-v 4 a — 
113 3 = 


: CHAP. Kbxi 


F rom a onſes LE inthe Tranſome of the Wins. 
aw, baving aſſigned a reflefied Axis by am 
kink and: 43i/ntth taken. at pleaſure, 

0 fbde the Pole or perpendicilir 90 the 
\ Ghfſ to be: there placed. 71:21 v.00; 


—_— P - '# þ A*; \ 


QC roi the altitude of the aa to SA 35» 2, and its azi- 


muth ftrom-South towards Weſt 10. 43 agreeable rothe 
_—_ of the foregoing chapter, and the Triangle re- 


Iafing © 9 the work thercof A Z'p where you have given,. 
td6 ZA, the complement of the alticude of the: 


aXis 54+ 58, the fideZ p the Complement of the _ 
exncts- 


2: 2 2... es: ao a Ls: n= hoe rec ' 
i 1 \ ky > 2 i " " 4 
: dba : Fw —_ 7-2 7 I % wo 52 ERIE nn 2... 1 pp oy. Ea eg Mr ues; 


Dialling Vniv erſall. 
. tude of theplace 
38, 28, and the 
angleat'Z 169.15 
< the 


þ 


the ſi 


pzZP 


Worke as by the inftruQions of the foregoing Chapter, 
and you ſhall finde the fide Z P to be 9. 57-the pole of the 
Glaſſe whoſe complement to go, to wit 80. 3 Is its reclina« 
tion from the Zenith; ard the angle.-pZ Þ 139. 58 the 
complement of its declination from the South Weſterly 
roWlt4o. 2, DEOEMS EOS NG 


But the ſides Z'p and Z A togethet wal the tag” 7 A 
beirig given, you tay Cle Þ an er AP 
by the inſtruftions of the 23 Chap.which may well ſerve 
in this place, and the work of this and the foregoing 
Chapter may ſerve for inſtruions there , it the| Reader 
deſire to make uſe of the Canon. S 


* 


my =” 


_Dallling Vaiwerſall.. .  Bg 
CHAP. XXXIL | 

How 40 ſituate the piece of Glaſſe in reſpec; of 

 Declination and Reclination , according to 

” the.Diall drawn, or intended to be drawn, on 

the'Cieling. INT 


dixie: tcfleQed parallels: far that day you intend to 
uf x yout picce bf Glafle, if ic be the day the Sunn ens 
othall,then a ſtraight line delignesthatcircle 
onthe Ciefing, if atany other time then the parallel is a 
Curve lite 60 the Cicti o. Suppoſe it bethe day rhe Sun 
enters Cancer, Hythe mfeſeions of the 24 Chapter you 
may fitxde points for drawing thar Tropick., which being 
drawn you may take out of ; Table where the houres, 
aldrades and azimurhs are” colle&ed, the alcicndes and 
azimurhsof what Houres' you pleaſe, aud ith 4 ſtr 

and Quadrant ſer off thoſe altirudesatid azi aths-otr- 


Cicling.b ingobſcure, marks with a Black-lead pen» 
v Thenty Eno dhar” FN oO wilt Have: ac 
thoſe koures; or by at: Hptizontall'DialFſet tp' for. the 
preſeac uſe in your Window , or any other place', where 
the Sun may ſhine on it,obſcrve when the ſhadow of the 
Sunn comes to any of thoſe houres , on the Horizontall 
Diall, or when the a'ticude of the Sunne, taken with a 
Quadrant, or other Inſtrument , ſhews it ro be ſuch an 
houre, then drop Sement into the Socket or hole where 
you intend to place the Glafle, and immediately clap the 
Glaflſe thereon, and move ir ſo, while the Sement is yet 
warmgas that the Sunne ſhineing theron may be refleed 
juſt on the point found on the Cie ling, ſo ſhall the Glaſſe 
be rightly fi:vated. 

It you intend your Diall ſhall not have the parallels of 


declination , then you need only = off points, according 
©a 


ters the Equi 
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tothe altitudes and azimuths in the Table, as is before 
caught , bur for 2. or 3, houres at leaſt, becauſe poſſibly 
theten may not ſhine forth at ſuch an houre,bur may at 

thenext,or next after. Example for one hour, co wit the 
houre of 3 afternoon in- the Diall of the ſecond variety, 
where by the Tablerelateing to that Diall the altitude of 
the houre of 3 on the Cieling (the Sunne being in the Tros 
pick of [ancer) is 67. 54, and its Azimuth from the Axis 
73- 58,or from the North part of the Horizon (by addin 
Io, 43,) 84-41, Make an obſcure marke on the Cieling, 
accordingly, then finde by your Table of the S#» altitude 
at his entrance into any of the fignes , the altitude of the 
Sun at that hour , whea the Sua is in. the Tropick of 
Cazcer,to Wit 45. 42, ſo when by your Quadrant or other 
ficting [oſtruments , you knde the altitudetobe ſuch, or 
that the ſhadow on the Horizanrall: Diall is juſt come to 
that houre, immediately fix your glaſs into the Socket ar 
ſuch an obliquity, as that the Suns beam may reflc& the 
ſpot of light dirc&ly on the obſcure markeon the Cieling, 
it you mille one hourc you muſt take another according 
to the ſame dire&tions, © SE 


Yate. that if you rub the plus of GlUiſe on abrih; or 
with @ pumie Stone it mill. prevent a dewble ſpot in its 
reflection, | Ts Fe 
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CHAP. XXX111 

How to ſet off the houre-lines on the Flor of 4 

Room, the Sun ſhining through a ſmall hole 
made in any pain of Glaſſe in the Window. 


Uppole the Floor to bean Horizontal plain, then is the 

diltance from the centre of the hole to the Floor the 

length of the perpendicular Stile. Draw firſt a Mert- 
dian Eaſt or Weſt line on the Floor, according to the fitu- 
ation of the, Room. In the next place, conſider the Table 
of the 28 Chapter, and by the inftruions neer the begins 
ning{of the 23- Chapter, with a ſtring and Quadrant ſer off 
the Azimuths _ Altitudes on the Floor, for the &qua» 
tor and Tropick of Cancer,which will give you two points 
for. drawingthe hourc-lines. _ 


ths 2, * + '1I-$3S-U : 

Note, That whereas for the Reflef#ed Dial the Horizontal 
' Paſtboord was to be: placed in the centre of the Glaſſe, in 
' tb if als be placed inthe centre of the Holes Anawhere- 
*Oas alfo i that ns ring extended from the centre of the 

Glage io the Cleling , and a Suidrant applyed 10 #t) the 

 altitude-nas accounted from AS thereof which was far- 

. teſt» ftows the Window, in thi the thridmuſt beextended 

 Fromebecen meal he ae the Floor, and the puddrant 

bring! Pets rreto, mhſt gioe the trit Altima, to be 

'Acconnted from the fide neereſt the Window, ; 
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Otherwiſe, You may protratt. on paper an ordinary: 
Horizontal Dial, and<rofle the Houre-lines with the” pa« 
rallels D-E and F G, drawn ſquare to the Meridian, if the 
Window look dire&ly towards the South , or. declineth 
little therefrom : or it the window decline much front 
the South;draw alſothe parallels LM 8 NO, ſquare ta the 
houre-line of Six, as in theScheme annexed, Wherejo you: 
have [EDS Yr TOI 
| Brhe hole in the- 
| Bt. " painofGlaſſe.- 
8 | 5 | BC thediftance 
; . from the Window 
2 Rk ts the Floor; eſti. 
(4 BRAS I LI OT, | mated-rooo equalt 
1 er onn © IS 

i" re. ' } Athe-centre of 

ED EE 4 the Dfallabroad in: 
CST I 2 i 0 A 

Me a _ odoahaetocnt i ft whe. the Meris 


| dian or Twelve a: 
| Sock houreline. 


— _ ginaryStile, whoſe. 
ne” I os rag; abate 
degrees 32 mifntes equal to the Latitnde of the,place;. 
' Next; Take out of your Scaleof cqual parts, the ſeveral. 
diſtances on tlie paper pattern and. ſer them down .if! a Ta:.- 
tle as you ſee here done. | = 


C D 500. 
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| From D on| From F, ow 
i . i alt [OF AGE: | the-erallel {the paraleLof 
itt) ; '#cty APE | $<G 
1-E x3/'02 70| 0 T7 & 
CD 0 9ots ro! 0590; o8os 
CF- 20 00h, 9! rorg | r4rs 
> 3''2 $00 2480 
From Low | From: N ow 
| HOPV RS thi parallel | the perulletof 
EW ee By 4 bo: FR OP, | X.0 
DE 200085 7, 065e| 0 470 
LN $00 ly _ILELL 530 
| T 5.9 73:9 500! {| 2.: 2:0 


Now/lerchediftance NRF + Hole and the Bldor be: 
allo: ltedared;1608 equall parts. tO be ſer off. ona. 'Lach;. 
long Kulce,. or like material and ſo- may onde» 
cimally ſe oftthe eparaliele .and-all-thereſpe&ive 

nd inthenr, by the correſpsadenc parts makin-of 
—_ theLatlfo ther fi Inſtrument, and Foe Dial. h 

Note;zharit will be neceſſary'ro darken that pare of 

the: Glaſſe whick is about: the hole; tharf © the: 


Sun-beamspaſſingthraugh the hole may be FF 
Pr bpon RK Wooks.: [2 Tp 


Here follow: Certain: Ta BLES 
i: (6 uſeful. tir thee 1 ATE of. . 
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mn — OO * — ——— 


A Table containing the arches ofthe Horizon , inter- 

cepted between the Meridian,and each houre !ineupon 

the Diall plaine, for Horizontall and. Verticall Djalls, 

calculared from 30. te 60 degrees of Latitydes,. 

Lati-,j 32, x | 19-2] 9. 3 | 8 4/70 Late 
b'y As > fades 


rades 6 
renal Þ M4, DHIDMIDAMIDAM 


Vertcals 


—30.] 2...87116 07426 341440 54j6t 494 60 | 
211 7 $1115 3427 15141 44|62 39] 59 | 
ES 8g 5 |\17 "61 $27 5F142- 132[63 -IT| 58 
33-18 19] 7. 27128 37 {43 20|63 49 
- 24 | $ 31{/47 - 54429 -13+44--05 | 64 > 
35” 9 44 IS. 20-4 29 --$O 44 49+6 A pL 
36] 8 5718+ 45139 .-27 [45 31{68 © 30 f 
37 10|39: £29131 .02|45 T2166 _ 1 
238 | 5_ 22|19, 24]3t , 37,45 50p © 
Bo 9c 24/92 WH2z off [47 28/66 5 

? 1 .20.;, AI T1: A -< 
1.] 9 $7520 4473 47. 
il. Riz 21; 
43" io 1::23 21 "049 

04 des «Ty 1£34 
5:45:15: cohlg 1 0", 

A ho. + - - 
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:40 FIT 1:29908 1 33 E587 
v0 411...-351,23. . 

29 [4543002 -7 7 
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The Ufe of the forogoing Table' for the makeing 
of Horizontal and Vertical Dzals. 


V Vie pou bave any Horizontal or Vertical Dial 
make for any of theſe Latirudes,you haye no- 
_ thing to do bur 10- ſweep an arch with your 
Compaſſes opened to the Radius of any of your Scales of 
Ehords, and 1n-thatarch, from the Meridian line ſer off 
the degrees ahd minutes anſwering to each houre in the 
Table, ſpocting the Latitude of the place: If the Lati- 
mide have ſome odde minutes, yon may take the part pro- 
rtional as reaſon wil dire&t: The. firſt column. of the- 
LL onthe Latitudes for the Hotizontal, ang the 
lam Vertical, The other columns contain the: 
= arches refpeQing the Latitudes for both Horizontal 
and Veioeat 


The Proportion by which this Table was 
Cal culated. | 


As the Radius, 
|  Þ.tatheTangentof the Hour from the Meridian; 
. $6is the Sine ofthe Latitude for Horizontal (or the 
'  Co-linefor Vertical) Dials, : 
To the Tangentof of thehoures diſtance fromthe Me- 
ridian Punt h the dlain. 
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| A TAB LE of the Suns Decliaatien -- 
| far every day of the firſt Six moneths of | | 
the yeare || 1653, &&' | 


' | Zannar | Febrga | Merc | Aprill. | May: 
Days } D M\D M1 D AM D- A: Dr! 2M 
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Tho Uſe. of the T ABLE. of the Suns. 


Declination. 


He firſt column contains the the dayes of the Month, 
2 and thereſt of the Columns,the Suns declination, juſt 
againſt ic, reſpetingthe Month on the head of ecach- 
Columne. 

By this Table, you may finde one of the three requilites 
for Calculateing the houre or. azimuth ; to wit , the Suns: 
Declination for the day deſired. 

Find firſt the Suns place in the Ecliptick, thatis to ſay,in 
whar ſigne and deg, of the Zodiack the Sun is in; Which 
moſt Almanacks will diſcover, that done; the proportion 
to finde the Declination will be this. (as Suppoſe for the 
x2 ot. May. 1664. the Suns place, that day, being in -2 deg. 
of Gemini, whoſe diſtance from the next EquinoRiall point 
fries, is 62deg) 


The proportion by which this Table was: 
Calcalated. 


As the Radius. 

Is to the Sine of the diſtance 627. 

So is the fine of the Sunsgreateſt declination-.23. 31.. 

To the fine of theSuas declination for that day 20.40, 
andinthe Table againſt that day you. ſhall finde 
20. 34, the difference is inconſiderable in Dialling, . 
befides, the year 1654. is Leap yeare elſe. the. 
diffcrence had not beeaſo much. : 
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oA Table of the Stiles height. 


Degrees of Latitude. 
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oA Table of the Stiles height. 
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Degrees of Latitude. | þ 
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oA Table of the Stiles height. 


Degrees of Latitude. 
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And the ny of the 


The uſe of the preceding and following T ables, 
the on? ſhewing the Height of the Stile, the 
other the Inclination of Meridians for Verti= 


's 56 degrees of Latitude. 
\ 


e made of the firſt Table is to 
eabove the Subſtile for eve- 
ry degree of Declination , for 7 Latitudes, as thus. 
Find firſt the degree of Declination in the firſt Co- 
lumne, and juſtagainſt it under the Latitude, you have 


3 
The ule that is tg/ 


the Height of the Stile. Example, declination 30, La- 
titude 53, Height of Stile 31. 25. 


Theuſe of theſecond Table is to findthe Inclination 
of Meridians the ſameway, Example , Declination 
30, Latitade 53, Inclination of Meridians 35+ 51, 
and ſo if therebe any odde minutes in the Latitude or 
Declination, reaſon will dire& yon in ufing the pro- 
por tionall part to find your defire, for thoſe two re- 
<quilites, and then your Diall is ſodainly made. 

I wasthe more willingto calculate theſe twoTables, 
becauſe Vertical Decliners are the moſt uſual Dials 
next tothe Horizontal. 


The proportion for theletwo Requilites, you have 
inthe 2. Section ofthe 14 Chapter, 
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; of Table of the Inclinarion of 
; __Meerimhans. 


R of Latitude. 
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The uſe of the preceding and following T ables, 
the ons ſhewing the Height of the Stile, the 
other the Inclination of Meridians for Verti- 


cal decliners, to every degree of declination, 
and from o to 56 degrees of Latitude. 


The uſe that is to be-made of the firſt Table is to 
Find the Heighth of the Stile above the Subſtile for eve- 
ry degree of Declination , for 7 Latitudes, as thus. 
Find firſt the degree of Declination in the firſt Co- 
lumne, and juſtagainſt it under the Latitude, you have 
the Height of the Stile. Example, declination 30, La- 
titude 53, Height of Stile 31. 25, - 

Theuſe of theſecond Table is to findthe Inclination 
of Meridians the ſameway. Exemple , Declination 
39, Latirade 53, Inclination of Meridians 35+ 51, 
and ſo if therebeany odde minutes in the Latitude or 
Declination, reaſon will dire& yon in ufing the pro- 
por tionall part to find your deſire, for thoſe two re- 
quilites, and then your Diall is ſodainly made. 

I wasthe more willingto calculate theſe twoTables, 
becauſe Vertical Decliners are the moſt uſual Dials 
next rotſhe Horizontal. 


The proportion for theletwo Requilites, you have 
inthe 2. Scion ofthe 14 Chapter. 
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Meeridians. 


Degrees: of Latitude. 
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eA Table of the Inclination of 
Aeridians. 
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Degrees of Latitude. . 
;B. JT 3 3 4: 99 [v6 -4 
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The iſe of the two Following Tables, the one 
ſhewing the Altitude, tbe other the Azi;nuth: 


of the Sun, at every boure, balfe and quarter 
of boure, #n"the-begitving bf cach Signe of 
the Zodiack;, inthe Latitude of” 5:1. deg. 


34MM; © BL awd thn wh} 


J 27 uſes that are to be: made 'of the following 
- -Tables, aredivers ,-as to finde a Meridian Line on 
any plain, as aſo for furniſhing of all manner of Dials 
 Exther Plain, Concave, Eqnycx, Cylindrical or any 02 
ther Figure) (either Regulae or: Irregular) with tug 
 varEtie$as are often;(forcuriofity) drawriupon Dials: 
 aSthe Lignes of the Zodiack, the parallels of; the length 


Y 
_ * Altitude and Azinunhatalthouts.. 
The Proportions by, whijck theſe: Tables. 
_ were Calculzted you ſhall faride inthe 


26 Chapter. 


A Table _Anfbing the Acne 8 ihe Fix for 
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A Table fbewing the Azimuth fromSouth, for 


every Hour, and quarter, at bis entrance into- 


' each" of rhe 12 Signes of the Zodiack, ex- 


afth calculated for the 


5 I. deg. 32. 0, 


Latitnde of London. 
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Dialling Vaiverſall. Prog 
4 Fable ſbewing the Latitude of the principal 
Cities. and Towns in Great-Brittaia e$* Iceland. 
Latitude Latitud® 

Namezof Places 'D. M;| Namesof Places | D. M:. 


| —— —— 


A mn 


St. Albons: 5I- 55 Caterlagh- 52 41 
Anglefey- FF {i53 28; Chre. T 52 34 
Antrinr 54 3$: Cork. - FI- 53 
Anglas. 1 [54- 10] Der 53 os 
Armagh' 3: [54 14) Dorcheſter. 50 40 
St Andrews 156 39{ Durham 54. 50 
© bs Denby #2” 12 
Aberdean 57. 32 W 
Barwick 55- 49; St. Davids (3 
Bedford 52- I8\Danblain & |56 2T 
-Briſtol Fr 3s | S ,56 48” 
Boſtow . . [53 2 Dunkel i 
Buckingham: |52. oo|Croghedah 2 [53 38 
Barmouch; 52- 50, Dublin. F333. I% 
Cr P | Dundalk C2. i 
Breeknock [52 I[Exon. Fo 40 
Cambridge: [52 17|Edenburgh $. [55, 56 
Cheſter 53. 20j/Flint & $2 - Of 
Coventry - 52 30|Grantham. 53 58 
Chichetter 50 56| Gilford 51 12 
Þ-anc ng 152 4 _— FE. 533 
Cant ; 51 17] Gernzcy lfle. 19: 20 
Carlifle 2 55 oa|[Glaſcow. S = 522 
Cardegan 52 12|Galloway I. [535 & 
Carmarthen by 56 | Halifax. 53. 49” 
Carnarvan. 53 16 Hereford: 53- 144 


Names of Places : Do AM, 


we _ Diatig _—_ 
Latitude! - | 


Hee 


Names of Flac. D.. *- 


Latitude 


I Hull 53 50 Nettio wm 53 © 
| . Hartford '5I. 49; Oxfe Jr ..46 
[i Huntington +52 19 OrkneyIfle $.|60 .'6 
| Iptwich '52 8 Penbrooke #: |5x.. 46 
[: Jerſey Hand © | 49 7 z| Portland Ile | [5d11233 
bi, Kendall : | 54 PI ! Queens: Towrt I 521 :"FA 
b! Kilkenny [52 27; ' Readi .* $8: 
j Kildare '53"” o Radnor. 1 52 19 
i ings Town 453 s ork mon 52 *.48 
! crgW..Y 7 52 + LIVES 
if Kinſale 54 _ Stafford LITE £- 
i Launſten 50 41 | Seamford 152 38 
x London 52 32\Skiraſtin 158.36. 
b _ Lancaſter 54 8, | bo 03 21 
Leiceſter 52 a9 Sterling 1560122 
Lincolne © oy 15] Frucrs :450 -' 36 
Landalfe' # |51- 35] Warwick 453: 26 
Lundy fe 51 '22| Wincheſter WM. 3 
Lymeri F 52/'' $o| Worcefter _ © 52-14 
Man Ifte' 4 24| WightIflnd * [59 39 
Monmouth | 
ka. 
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1X "FÞPPE XA DIX: 


Shewing bow to reſolve the moſt: 
uſtmaltQuecſtions th i owt Navwie 


gation and Geography, by the or as 
Scales, and Scales and 


lngears: on the Ales. 


\, en i 


FRY 1 


— 


- wi0thiwbou- CHA P:: :L--;, - 
"id re Tefobne droers- uſefull” Queflions- 228 
- Ar ugh »bys: meant of the.. Diagonal!- 
Scales\- Hud the Seder of Sings and Tan- 
genes together, for the Latitudes < 593 57» 
$3554.55 50 - JN DE Sor es: 
PROP: Fane in how 
The Lanny of te pie .Fo- pI Dechinaties '#. bhe-Sun-' 


TS SS EE 


Ns avian home” ieicining - 


> the letters Stit, Yor declination 20, and 
wit »uThat: 


Tithe. Hate of-Zines, 
will oiye you the $-F7gp prvermr or-fetting . 
from the Eaſt or- 


c{t points -32 9, and. note, that this - 
a=gþn6t ;alwayes: Niice/Cirktn dhedSaods itn ore. 


thern-: 


? 


: 
3 
| 
7 
: 
o 
: 
£ 
: 
\ 
& 
' 
} 
/ 
: 


_ | 
.of the wr Corn of roonthefir | Scale, (known by- 


oF A #P 
P 7 


Ef, ©, To RN. 


_ Huntington '5 2 
Iptw ich 2 
Jerſey Hand | 49 
Kendall 54 
Kilkenny 52 
Kildare '53 
Kings Town $1 53 
Knockfergus 54 
Kinſale 5I 
Launſton 50 
London 5I 
Lancaſter 54 
Leiceſter 52 
Lincolne | S 3 
Landalfe: # [51 
Lundy Ie Fl | 
Lymerick 4 $2 
Man Iſle 54 

Monmouth FI 
: 4 
We 51 
Newcaſtle _.154 
Northampton |52 
Norwich 152 


19 Orkney Iſle $ '60 
8g Penbrooke # |51 
12 | Portland Iſle 50, 
48 Queens. Town 7| 53! 
27 Reading 5I 
'S) | Radnor WW 52 
8 Shirewsbury 5.2 
37 Salusbury SI 
41 | Stafford | 52 
41; Stamford 52 
32 | Skiraſtin £ 158, 

8 S 
49 Sterling "190 
I5 | Fruere > FS: :: 
35.| Warwick 152 
'22| Winchelter 5I 
30| Worceſter 152 
24| Wight Ifland 50 
51\| Waterford p 
RN 4 $is 
5:6| Wexford 6 'F2 
5$|Yarmouth [52 
I4 York t 54 
Yougtiall 7 51 
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Shewing how to reſolve the moſt 
nſualt Qrteſtions in' Aftronomice, Navie 
gation and Geography, by the Diagonal 
Scales, and Scales of Sines and 
Tangent: on the Ruler, 


M7 11»? | C HA P: If 


How- to reſolve divers uſefull Q ueflions .i- 


n Aſtronomie ,- by: means of. the. Diagonal! 
Scales\,-and the Scales of Sines and Tan- 
gents together, for 


$5354 $5 5G - 1»: 
 PROP2 L698 ©) or! 


The Latitude of the place , 50. deg. .Declination of the- Sur ' 


20 deg, bring given y to finde the Amplirude. 


of the parallcl of 50,0n the firſt Scale, (known by 
AYE the letters Si, Ver. Sethe declination 20, and 
.> x 1>uThat:extenkbeing appiyaitd tothe. 'Scais of Sines, 

- Will S1yC You the. Arvp'itude - o&:the'Suns riſng or-ſetting 
- fromthe Eaſt or Weſt points -32 9, and note, that this 
aoad};crry © is:alywayes: NartCiyhtn dhe-Sbnrls incehs Nor- 


" WB Das == =. 


the Latitudes of 50,51: 


= Ich your Compaſſes extended fromthe beginning / 


thern-! 


—> 


> - 


n 
>> 
- 


FP 38 4 7 


Pp & CO EPTYELET TR tt ot peg einer mc ee 
a = pn c ; 


ACS Dialling Untverſall. 
thera Signes  S Ir S &. mz , and Sonrh whenthe 
*Sun is in ſoutherns ignes = m1 27 WP & K, 


P RO P. 2, 
The Latitude 5 0 and the Amplitnde 31,9 being given to find® 
the declination, ; 


Extend your Compaſſes from the beginning of the 

Sines to the fine ofthe amplitude, and apply-thac extent, 

tothe parallel .of 50. onthe firft Diaganall Scale, and ir 
Will.rcach to the.declination zo deg. ' | 


P R O P. 3. 
T he Suns amplitude 32 deg. 9 m, aril the dectination 20 being 
given,to finde the Latitude. 


Take out the Sine of the ataplitnde 3 2,9 atid with one 
Foote of the compaſiesſo placed in 20 deg. of declination 
of ſuch one of the parallels, of the firſt Diagonall , as 
that the other, may juſt touctrche beginning of the paral- 
1cl,and char parallel ſhews the Laticudeto be 50... » 


& + = + "4 ' doh F 
The Latitude 50 antl d:clination 20 being. given, w finde the 
Suns altitude inthe Virticall circle, or when be ſhall come to 
be due Eaft or Weſf, DI | 
Take the declination 2o out of the third Diagonall 
Scale ({ known by the letters file Mer) and apply itto the 
Scalc of fines and it will give you the altirude 2631+ 


; PROP. 5. 
The Latitude 50, and Declination 20 being oiven. to Ende what 
altitnde the S un will have at the | v6", "eh 8 finaew 


Take out the fine of the Decliaation 50, and meaſure 
It 


DA gel. WH. 
tin the ſame third Diagonall feale, and it will reach to 


he alcitude 15. 12 5 on the parallel of 50, 


 ' 17 SS USA. I & SE” * I&A-T <0 x31 
T-he La itute 58. aud declingtion 20. being given to, fixdewhat 
 eAzimuth OY phy 37400 2g TR of be. «1 


Take ont the Tangent of the Declination, 20, and mea- 
ſure it in the firſt Diagonall Stale andiparalle] of 50. andirt 


'C 


will give you the Azimuth from he, Eaftgr Welt, points 


North-ward, - 13! Io, .*..... - 


: . PROP. 7. | 
The Latitude 56 and the Declination 20 being given, to fonde the 
eAſcentionall difference. - ... = 0Y | 


- Takeout the Tangent of Declination 20 and meaſure ic 
1n the ſecond Diagovall ſcale, (known by the letters [ct 
vert.) and parallel of 50,aod it will give the afſenſionall 
diflterence;, 25+. 43% ©, | 

Note that when the Suns:declination is North, adde it 
to. go deg: and it givesthe:Semidiurnall arch, or time of 
Sun (crtiag, as in Ris examplerhe aſlſentionall difference, 
being 25.43 Whichconverted jntotime makes one houre 
43, Min, and being added togo deg. or 6 houres, makes 7 
houres 43 min. for the femidiurnall arch, or time of Sun 
ſctting, which doubled! makes 15 hours 26 min. for the 
diurnall arch,and being ſubſtraced out of 24 houres leaves 
$ hours 34 min. for the NoRurnal! arch , whoſe balt 4 
hours 17 mia. jsthe rime of the Suns riſing. Bur if the 
declination be South ſubſtra& one houre 43 min. out of 
6 hoares reſt 4 houres 17 min. tor the ſemidiurna'l arch, 
which doubled makes 8 houres 34 m.for the length of the 
day whoſe compliment to 24 hourcsto wit 15 houres 26 
min. gives the lengthoof the nighr and whoſe halt 7 hours 
43 min, gives thetime of Sun riſing, 

+. g CHAP, 


1F  Dialthig*Onwfaf _ 


CHAP. I. | 

How to reſolve queſtions in Aſtronomie, by the 

© 'Lines of "'Smes* 'atid Tangenti on the Ruler, 
for all Latitudes. fr” b 


The length of 4 Ghomon ſor ptr peidjoutds ts the Horizon, and 
the length of its ſhadow being given, to inde the Sunt altitude, 


QC ppoſe the Gnomon to be 12 parts, andthe ſhadow 9g. 
» 'Draw the re&zngle DB Aaccording to the direQtion 
of the ſecond ſefion of the 14 chaprerzmake A B* equall 
: to any I2 equall parts-and A C 
T cher It reg of che fameequall 
- ? ts anddraw CE parallel to 
a Tcl 0 2 LEW BD:and equallto the Radius, 
: then draw AE and prolonge'ir 
- - - cur thedlineB:Drin D;fo BD 
[165 vn meaſured ' on your Tans 
jm cale,will appeac to be 53 
g. $ minutes the Suns altitude 

IF required: -: TH j —_— FY 
XN 4  Notethat as torhe following 
—— © propoſitions, I ſhall for breviry 
TE + | ſake, mentiononly the propor= 
tion inreference tothe ſchem. 


5:0 PROF. 2: od eoias 22h 

The length of a. Gnamon flanding at right angles with ay 

perpendicular Wall, and parallel to the, Horizov, together 

| key length of the ſhadow ,, being given, to finde the Sung 
tituar. $2 NY 2 


> # | 

—_ «a » 6 

P > ». 1 — >» 
L3--ITI CN: 4 
Sp P SE y- ® 


':A3 WEB 12 parts, oo 9 parts: So 1s BD. radius, 
toCE the tangent of -3 


5, the altitnde required 


V3 \i:DaUng Weitierſell. >iF15 


PROP. z. | 
The Suns altitude. betvig given, and the length of ele > PAI 
T0 finde the tngth of Right ſhadow, 'Y 


As BD the tangent of the alcitude of the ſun 53 8, is 
to 4 B the lengeh ofthe Gnomon, 12 parts ,'ſois CE ra- 
dius, to A C 9 parts the length required. By right ſhadow 
is meant the ſhadow of any thing that ftands at right angles 
with the Horizon. ff ee 4 


” 
. 
) 


The Suns altitude and length of a Gnomon being giver 4 _ finds 


Fd Db 8 4s 
As 4 B the length of the Gnomohn 12 Nats 5 is to the 
radius BD, ſois {E thetahgent of the (u 


ſphereannexed: ere ſuppoſing the Sun to be 
in the beginning of Taxrus 30. deg. from Artes : 
W D is a portion of &eÞrliptick, W C part of 
«- the Equatoz apd Þ Cparkot. thecirels, of, decti- 
nation, falling .at.taght iangles.on the, Equator in 
the point C. P GR a Meridian, cutting the 
Prime Vertical at-irs interſection: With"the: Fro- 


.» 1 phat inch, W PE: Frogs of 


nd AA Ba Ate ing through heinger- 
ſcion. of the Tropick of- Cancer, and Houre,circle 


% 


of 6. 


[4 
E# 


Q 2 PROP 


mes az Fay 


4 
% 


oY : | [1 


_ i - 
by: 
| 
5 | "24 PRO! Pp. —_——- - 
- The Sun tifantOfioes the next SE quizoBtial yolot 30 Were | 


Vin given, to finde bis Declination. 


ole þ og ha to be in-00 ; Tavris, the diſt- 
7 re ries 15-30 s,: {o the @) tion 1s, FS 
NN 48 indi for to. fark fine of the or des 
clination 23 3r,ſoisB D the fine of rhe K ice 30, to 
C E the fine of the deeHnation required; it 7; anſwering . 
tothe ſide D C of the ProjeRionc 


Dialling Univerſall. rr7 


PROP. 6. 


The Latitade of theplace 51 32, and the Suns declination 23 
34, being given, tofrnde the Amplitude. 


As 4 Bthecoſine of the Latitude 38. 28, isto AC the 
ſine of declination,23 31,ſois B D radius,to (*E the fine of 
39 54, the amplitude required. agreeable to the ſide V/ ve 
in the projettion. | | 


The Latitude 51 32. and Declination 23 31,bting given,to fine 
the time when the Sun will be due Eaſt,or Weſt, 


r As A B radius, isto 4 {the cotangent of the lati» 
ende 38 28, fois B Dithe tangent of the declination 23 3T 
toC E theſine'ot. 20-15, the time from the houre of 6 
equall tothe fide R E of the projeion. 

2 Bur if the Latitudebe leſſe then 45, as ſuppoſe it to be: 
38 28then work'by this proportion. 

As ABrthe tangent of the Latitude 38 28, isto AC,the: 
tangent of the declination 23 31, ſois BD radiusto CE: 
the {ine of 33 13, the time from 6. 


| PROP. 8. 
The Latitnds 51 32, and declination 23 3r, bring given, to 
finde the Sunt height in the verticall circle,or whow be come; to- 
be ane Eaſt, or Waſh. 


As A Brthe fine of the Laticude 51 33, isto AC the fine 
of the Declination 23 31,ſois BD radius,to.CE the fine 
of the Suns hight, required 30 40,cquall to the fide GE of: 


the projeaion, 
PROP: 


114 Dialling Univerſal. 
P RO P, oh 
The Latitude 51 22, and declination, 23 31, being given, to 
find: the Suns altitude, at the houre of fix. 


 ASAB radius, is to AC fine of declination, 23' 31, fo 
5B D the ſine of the Latitude 51-32, to. GC E.the Suns 
> ng required 18 12, equallto the fide A B of the pros 
Jectton. ED 


PROP. 10, TTY 
The Latitude 51 32, mand Declination 23 31, being given, 0 
finde what Azimath the Sun will have at the hovre of ſix, yi 


_ As AB radius, is to AC Colfine of Latticude 38 28, ſo 
15 B Dthetangenrt ofdeclination, 23 13, to C.Erangent of 
theazimuth required t 5 9,from Eaſt or:Weſt, Notthward 
Equallroche arch E B of the projeQion, 


PROP. rr, 
The Latitude 51 32. and declination 23 .31 , being geven , fo 
finde the aſſenfioxall difference. q | 


r Say, As AB Cotangentot Latitude 38 28, isto AC 
tangent of Declination 33 31, ſo is BD radius, to C E the 
{ine of the aſſentionall difference tcquired,z3 12,equall to 
VV C, of the'projz&tion- ..- © THEDEL SITS > 

2 Letrhe Laticude be 51 32, and thedeclination ;North, 
* '11 31,the aflenſjonall difference will be found to be 14 deg. 


52 INIAULES» 
PROP. 1% Co 
The boure 58,26, the Suns altitude 35 deg. and the declination 
Worth 20 deg being given, to finde the ſuns Azimub: 


As A C the Coſine of the Suns alticude 55, is to A Bthe 
Cofine of declination 7o0,ſois E C the ſine of the houre 
5$ 26,toD Brhe azimuth from the South, 77 OP: 


*« + «% OA . @ two 


Diallng Univerſal.” vt9 
Spe PROD. 13: 
The eAzmuth 77 52, the Suns altitude 35, aud the declination 
20 being given, io findethe Houre © 


As AB the Coſine of declination 70, is to A C the Coſine 
ofthe Suns altitude 55, fois BD the fine of the azimuth: 
77 $2,to CE the fine of the houre from the Meridian, 
58 26, which intime 15 three houres 54 minutes 


| NE PROD. 14 
The ſuns diſtance from the next Equinotiall point being given,. 
toflnde his right aſſenſion, | | 


't If thediftance be leffe then 45 deg, as in this example 
where we will ſappole the Sun to be in 0 deg. of Teurns 
3o degrees from Aries. Say, As AB radius, is to AC 
the cofine of the Suns'greareft declination, 66 29, ſoisB D 
Tangent bf diſtance 30,to CE Tangent of Right afſenſion 
27: 54> Equal totheſtde W Cotf the projettion. 
*2 Bur it thediſtance be more then 45 as here we will 
fuppoſe the ſunne to be in 29 Tas, diſtante from Aries 
59+ .Say, AS AC Cofine of the Suns greateſt declination: 
66 29, is to A Bradius, ſo is CE the byes the diſt» 
ance 31, to D B the Tangent of 33 1 4, whofe complement- 
56 :46,i8 the right aſſenſion required, 44 


Sp; PROP. x5. : res 
The ſuns right gſſenſien 29 54, andthe afſenſionall difference: 
-Iq 52,6eing given,to fixde the Qblique afſenſion or deſſenſiqn, 


Tf rhe Sunhath North declination deduR the afſenſio» 
nall difference @bt of the right aflenſipn, the remaingn will 
be the .obliqug aſſention,bur if you adde themtogether the- 
furnme will be the 0blike ad. da PR 
Yeh 50 0 Ut: 


120 Didlling Univerſal. 

But if the declination be South , add the aſſenſionali 
difference and right afſenfion rogether,and the ſurame will 
be the oblique aflenſion, bur ſubſtra& the one from the 0- 
ther,and the reſidue will be the oblique defſention- 

So (making uſe of the 2 example, of 11 Prop. for the 
aſſeotionall diffzrence,14 32,and declination Northr1 3 r 
as alſo. of the 1 example of the 14 propoſition, for the 
Right aſſention 27 543) Iſubſtratt 14 5 2,from 27 542reſt 
1 3 deg. 2 min-for the oblique afſenſion which being added 
rogerher,make 42 46, for the oblique defention #8 conrra, 


To conclude this Chapter, I fball defire the 
reader once more,to looke back on the projeSiion 
in refference to Dialling where ſuppoſing Z # B 
fo be a declining Plaine, if you croſſe tt at right 
angles, with the Meridian, or boure circle ÞP K 
you have the right angled Sphericall Triangle 
ZK P to reſolve. where P K is 36 54, the 
files highth Z K 13 $9, the diſtance of the 
Subſtile, from the Meridian, Z PK 19' 5,the 
#ngle of Inclination - 5 vm PZK 74 51 
the complement of d#Fnation and P Z 3% 28, 
the comple ment of the Latitude. This I thought 
good to inſert that the Reader. might ſee , how 
theſe kindes of Dialls appear onthe Sphere, 
(whoſe projection is taught in the 24th Chap. 
of this Treatiſe) and he may finde this Scheme 
Largely diſcurſſedoff by Mr Wells, inthe 36 

| Chapter 


Dielling Waiverſolh.: 1 _— 
Chgpter, pag: v2: * bis book; Inticuled the 
Ah: of Shadows: . -d "or a" Xt I 04 130! 


£15117 t4j3 VA F110 


\Noveaiu whareas for ſorties = Propoſitions aloe 

| going asalfo; tor: others thar follow, have mentions 
.. ed 1Woffeyeral Proportions; :ther reaſan:is,vocly in 

Hi 2: xcleronertothierangentfcgiewhich Shur. to: 64: 
mY - irplrſ yonens Caogncherriſe ©:N0 0 deco, 


:rBhjveqariod. to 2s (hind 6 bobs 0” 


ol 


VOM: 
a BRINE -7"3"7n' ER : 
el nj «Y, en I ye ct {dM} =” wy 


"ths tg ele: Ck Fr Navigation, 
(©2-*t Þy, the Lines, of .. Sines\, Aapgerts; and 
Equal fart! Ds DI. | _ 


/ 47 id 5 - . | 
SG = WI? — =” 3 pe > 3 wn 
_ 7 as in : [A Table for teduging of Degrees toLea- 
oe, ;.-gp gi 'gue5 and:Miles, & foncra, . 
C apter ere ON xe: 
was ol” wand Dep Leag, 'Mil&s| D T% Eeag Miles} 
onely (ſavin | I 20- 60| :-1@] 200 600 
inthe four firſt | 2-| 40| I120| 20| 400}4208 
= _ -- :34] *1604 180 30 | 600 j 1500 
- 24-280] 2407 40{ 80012400 
Foe fot :.: 2K 'F 4 {1601 300 50| 1000 | 3000 
Goa $0! '&:]. 11 207 360 60 1200 [ y x14 
I } 42 140 j- 70 | 1400 | 4200 
-:2&] .X60-| 450] Bo] 16p0|48p0 
e of C- 4+. * gh B53? 540 7 go 1800 o—_ 
he fe cle muſt 701 200],,690 | | 
be added to AB 225908 —— 


ſer "i the Now of _ or Lones, And here {it 
$7 


— --. - 4 


4-22 Dialliny* Unwerſall. 
1s ro be:toted, that to the end*you may bave your: figure 
ſtill of a ficting magnerude ; And the linesin a convenient 
proportion to one another; It any of the given termsb*- 
but a ſmall number of Leagues ; you may triple them,and 
men they arc reduced to mites, if the termbe agreatnum- 
- berof miles, takethe third part and they are reduced ro 
L eagues, or if the term be a great number 'of Leagues di- 
vide themby:2 o,and-thep are redured; ro degrees, and for 
which the. Table :aforegoing may. be-ofi (ome: uſe , ta 
which I have added a brief Table of Rumbes; and [o 
procecd to the propoſitions, . 


Ro.] A Bricf Tpble of Rombes. [Angle 
C— — AS 72. boiiandodg Cen ETD. em — 
I | N., by E, N, byW, 1|S.by E, 1} 5S.by W. II. 15 

2|N.N.E..  |N/N,W.-4S.S.'E. x | 
. + NE. « ].Ne W... SE, RAE o 
15 | N.E, by EN. by W. | $. E. by E. :by W, | 50. 
>> 6]E,N.E E.S. E. W.N, W,\ | W. $W+..:+| 67.30 
7 E.byN., |&.byS.  |wW.byN. |W.,byS.+ |7 45 | 
$ | Eaſt. We. 90, oo 


3:5 22nd 43or, PRA» : can Ig 
The Latitude 48 being propoſed, #1 find bow many Miles anſwers 
Sf Jo one Gegree of Longitude in that, Latituge, - coil 19G: 

11:3, 2>* Sa > $4 #4 / 8 ele $ 2 EO | 1 BRO 5, ER 

, wot 5 £ Inks widfiid S349) dave 


's & £ © 
% S144 1 od , 


' As A:B Radius, 1s to 'A C 
the Coſinc of the Lafirude, ſo 
1s B:D 60 equal patty for mi- 
les anſwering ofiedegrecat the 
equator, to CE 4@ miles an- 
ſwering one degree of the'c- 
quator in that Latitude, ©. 


PROP. 


PE, 
{13 2tc) 


* Dialling Univarſall, 


PROP. 2 


The Latitude 48 being propeſedyto find what difference f Loygi- 
tude belongeth, to one _ of titance upon any paralles of 
*Emitwde: © 3 9 2 IVEQ. YN: 


As AC the Cofine of the Laticude 42, isto A B vt HE 
ſo is CE-6e miles, hol BD-.90 miles;and ſo many miles of 
Nag ns to oncdegridatdiftanceomrhat CER 

Emile Suro 31, 205m} i! 
P ROP. 3: 
The Rombe being propoſed, the fifth fhowe the Meridian, whoſe 
angle is.56, 15. to finde bow many —_ _ ons. dew 
gree of Latitude thereon. ... ava Yoo ih ak av" 61 


Sojee e of the rombe 33: 45. jsto A Bi6o 

E Sins.ro B D108 miles, rf h reduced, 
nake 3f and ſo many Leagues apfwer to one 

degreeot Latjtudeon that + 4 | 

«3 1 ff 21 coun gf, PF | 

RE Ie Rs: FAY 

The Rymbe 3&:1I5: ahd Z ſailed 72 bein iven, $0 - the 
| the difference of Lacit  Orwark & nei raiſed oy 
: Epreſſ _ _ i 


A AB redline, ; toAC BRL I PUEPD 33455 
ſoisBD72 chediſtance run,to- C E,-4o-lcagues, or 2.dcg.- 
and ſþ muctihath theſhipraiſed or depreſſed the pole to 
be added to; or ſubſtrafted TED the Latitude from which | 
ſhe departed. 


oy + + 


PROP. 55 


T he Rombe 56.15, and both Latituder 48 and 50 being given, t6- 
finge.the deft ance run on that rombe. 


AS.AC the coſine of theroanſy 33+45,isto A B.Raduus 
2 F ; 


V0 -Doafiag Unaditrſe]. 


TA 
ſois CE the difference of Lees 40 Leagues,to BD 752 
the diſtance run on that rembHe. 


PROD,. Bei 2d v1 7 +9leins et 


The diff ancer ren 75:00d bath Latitudes 48 and co bes You 
20 mw the Rombe, ; FE Te - 


i3* ; +. <fuY = 21,3 I A \ 
As AB the Atoms tro: chedifermdcef 142 


titudes 4pLeagues, fo is B.D:Radins;to GC Ethe 
45 the Coſme of the _— re OAT” diiovl: LE 


NAITOLY | PROP. SY SHCICITIITO RT 


$i dean 45 ary" Latiints: d fe ves | 
zo find the Go vin 6 7 48 tf 3 uk Yon , 
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i ha i iN | 
- cice of Laticndts'go 
,,League;ſo is D E the 
' Line of the Rombe 


Nag +135 h661F3t@E fothe 
| els I 1B MOT” op om of jolypirtide 
a ET 
kart Go, then find the middle latituge ( w is the 
<>r506f the -+ Iatitadte>addedroxtiechifler flob. frlb. | 
ſokFeq from rhePreacet Urirude) Towithpiileng,l The! 


ſay ;'As EF the ofine of 'rhe-middte- —_— 4 76* 
Gt Ragius, ſo is E A 66, ro Al: tho-Jilerenre-of vongi-. 
tude required, 91 leagues , + 


hy. > 
,, a & Th s ITAL, <0 " 
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PROP: 8; : . 
The difference « artoulles 40 Fans; FM The Leagaes ailed 
| 72 eng woof to find the' difference of Linyibade, 


TOR ke 
ce 73 is A 


£4 


D 


Mie of Sy 
is..f0, BA. 
Nance ſai ed 72, fois K t Py fine of the rombe 56 Ka 
Al WE rg hemp pL zo” Hts 


£0 Þ R O P. 9% s = þ 

The difference of Latitude 40, and difference fI Lov eh 

ory 4 _—_ given, to finds the Rombe leading from the one 
FRCe OfBer 


As BC radius, is to 


AB the difference of 'H 
longitude, So is DE [\ bs 
thecofme ofthe rade F- % 


latitude 41.to E A 60, GC 
the difference of longi- 


tade according to the- 
common Sea Chart. Ne 
Then, As AF the dif- 
ference of latitudes 49, 


raariee FH the ran- 


Js - 2.8 


on of the ronbe BE A 
it PROP. 
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PROP. 10. 
| By one Latitmde 50 the Rombe 56-15. 4nd diffance ſailed 
72 Leagues, to find the difference of. Eatitnes . *nd. alſo of 


Longitude, 
= © As BC Radius,ista 
"Cp AB the diſtance run 


 72:\ois DE the co- 
; fine of. the rambe 33, 
| 45,t0'E'A\rhegiffers 
'_ ence of Laritindes 40. 
. Thenas DE fineof 
33. 45,1St0-E A' 40,0 
BG = —>4 1 FC the fincof.the 
| | - 2 rombe 56:15,t0 G'A 
—_— of Longitude according to the-common Seas, 
cliartt 60g - ©: ) FF za cv 4 pea Pegs © ug 5 
Laſtly, As HG the'coſine of the middle Lat. 4r. isto 
GA 60; ſois K 1 radius, to A I the difference of Longi- 
eades 91 g; os Sa d-IN 
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ENF 14: CRAP. IV. 
How to reſolve queStions [in Geography by the 
lines of Siness\Tangents,and equal parts. 


PROP. 1, 
T wo places being given which differ only in latitude, ts find their 


pY 


diſtance. -. 


Fil P 26 ”_ J —_— TH 5% h 

1» Whenthetwoplacesare ſituate under the ſame me- 

ridian,and onthe, ſame, fide of the equinoQtial, ſubſtrat 

the leet ont of, the greater latitude, and the remainer is 
the diſtance. ..; -, 


- 


| FMT 2[!T 40G \ 

-\Bxample,let.onc of the places have 16 degrees of North 
By Corfrnds, andthe other 30,the refidhs is 20, which 
being reduced by. the Table, gives 400 leagues or 1200 
miles the diſtance required 3: Equal tothe arch AB of the 
projedtion. | we | | 

2.. When both places are-under one and the ſame Me- 
ridian, but the one hath North, and the other South lati- 
_ then adde them together, andthe ſumme is the di- 

ance. / | 

Example, let.one place have 10 deg. of North, and the 
other.39 degs of Squth lat. the ſummme is 40 deg.. which 
reduced -by the Table, makes 800 leagues, or 2400 miles 
_ a ance required : equal tothe-arch AC of the pro- 
jeKidn- | 


& 


FE nee... SR 
T wo places which differ onely 'in longitude being given, to find 
. theip diftances : | 


1; When the placcs are ſituate both of them unger the 

- EquinoCtia],ſubſtraG the leſſer longitude from the greater, 
and the remainer is the diſtrnce: . | 

Examplte,lct one of the places have 145 deg.of longitude, 

| _ 


zF2ab Dialling - VUniverſall.. © 
and the other r80,the reſidue is 35, which reduced gives700 


leagues or 22100 miles for the a to 
thearch D'E of the ooo SLANG ima 
AV hovthe AvoIucks lie 


D oo ſome parallel! berween 
the eqginoQial, and one of the 


part, 4 ſuppoſe. both: EE 


Norck laes 104 ,an 
ket their difference of * 


| Zude be. 35. Sa s AB radlus, 
. I76- AG Gb 


36ha> Sue Hes 


betng reduced VETO 48 ga I iniles;the 
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Dialling Univenſoll. 829 
An Explanation of the Projefiion in reference 
to the foregoing and following P ropoſitions. 


NHSE, Thefiſt Meridian, paſting chrongh the A- 
& E The Equator. 


| N TheNorth i, Poles: al 


$ The Squth 25g |: 
EBE' rei the fl O24 @ 

-MBF Three Circles of Poſition, 
H G | ls v- DP 

EY: © - Oy - x 1241 — 7 'tSz $ 749 T= ne 
K BLZ Ty 
- FFA Parallels of Latitude - $32 Nath - 
-OGFG 30 South.” 
NG $7 Ateridians cutting Degrees of Lon* 
ND Se the EqnoRtiall 1n > girude, 


H (AB Fir 7 Example of the firſt 
os Reſolves, the Sas at Propo ſition... 


DE Firſt + Example of the ſe- 
Arg! Refoics the Second & A pol fition. 


BE The Baſe ofthe Right-Angled Spherical Trian- 
lc BDE, Reſolves a Caſe of the en of the firſt 


Example of the, third Propoſition. | 


1B F The leſſer free of thebblique Splicricall Trians 
8g!&F BN, Refolves a Caſe of the nature of the ſc- 
cond Example of the-chird Propoſition. EIS 


H G The lefler ſide of the oblique Sphericall Txian” 
IS GH H N.Relplves the thi exarpple of tlie thir 


ropoſttion, 


Es wg 2. 
f Zig aft 


& | 09. Prop, 3, 


Dialling: Vn. 


PROP. E to 

Two laces belng given; that diffor both by "Limp lite and Lati: 

onde; to nc heir ner. : | 

Mi: i-AH Ft 

bk When one of che Lt is fitnate under the Equi- 
noQial, and the other towards one of the Poles, as for 
example, let one of the places, under the 5 omar ave 
73- 36 of Longirude, an4 the athet!place HAVE a _ _ 
Latirude, and 26: 46 Longitude, their Citents 
gitude is 46. 50. Say, As AB ng is to A © prot 
of the difference of Longitu "Jgs fois B BD. the Co- 
ſine of the Latitude 70zto C. of oy ne of 40 degrees; phich 
reduced by the Table, gIVCs 800 leagues,or 2409 Ales the 


— FA F : 
2x! I 1 laces are. Wighays the hoe an 
towards one, of The Poles, as for e example of- the 
places have 30 Srors 
7,24) 1) 2957 2004 F 209 maid o% Aviake annie, O- 


Munn 27 ITS36% their 
0071Y © Ns I 06306 ireace of E =—_ 
be 50 degrees 4; Note, 
"thatrhis following Pro- 
portion 1s ys Io L_ 
oy \ 7 1s 
; ro Ong i 45 
.d TECSe7 As AC ads 


;*** > 616400; 'B, the Colitic 
| xl 2 of thedi FINE of lon- 
1! - 'Sfrade 46; fb'is CE th the 


3+ Þ, Soraptns BD ch b 
\ > x 3 91's {2g Cs wa ee; cnc 


> hoent of $1ugq}whichbeidg wo e conm- 
tors DE Brea Fe Safe 79, _ SE e dence 


KP Noh f 512566 Then Gf a Avv-wix rap TH 


59 [A G i] rhe ſine of he.jeſler kd 6/63Ol, che yr 


W 


Pralling Univerſal. X.3f 
of. 51: 49, whoſe complement 38+ 1.1 being reduced, gives 
763 leaguees, and 2 niiles, or 2291 miles tor rhe diſtance re- 

uireads. . Ter 

I A ſecond example ſhall be of tweplaces,:the orc. has 
ving latitude 75, and thevther 26,and whoſe difierence of 
longitude is 50 ; hereye ſec the lefler latitude is leſs then 
45, wherefore uſe this fo)lowing proportion with the fores 
going figure. As A (* Radius, isto.A B,the coline of the | 
difference of lopgitude 40; ſo is BD the Tangent of the 44] 
lefler latitude 26, ro CE, the Tangent of-,37-.14» Whole 
complement 52. 49 being compared withthe eamploment 
of the greater latitude 75240 wit 152 the difference will be 
37. 49 Then ſay, as FG, the coſine of 37,1110 wit, $3» 
49, istoFC, the coſinejof 37149, to.Wit, 52-1» ſois 6H, 
the ſine of the leffer latitude þ6. tro C1, theiine of 34-575 
whoſe. completnent. 5 5: 3,is 1791, leagues, or 3393 mbles, 
the diſtance required: 


3: When both places are without the equinoCtial), the 
one ſouths the other north, as forexample, let onepf the 
places have 1o degrees of north Jatitide, and. the ogher 39 
degrees of ſouth, and letthedifierenceiot Jovgittide bes 5s 
obſerve whether the-atirude you firſt work with þe-tnore 
or leſs then 45, and accordivgly' proceed by the fiift or fe- 
cond examples of the formerſcRion; in thisexample both 
latitudes are. leſs then 45. Say, 4s A B, the cofine of the 
difference of Jongituge 55, is to A C the Raditis, 10:is:B;D 
the Tangent of 306, one of the latitudes, to C E, the Tan- 
gent of 35. Io, whoſe complement 54- 5o being dedued 
our of the other latitude, 10 and go added together, to wit 
oo, the remainer will be 45. 16, then-ſay.As F G, the 
fine of 35.10, the ark found, is to F C thecoſfine of 45.10, 
to wit 44. 50, ſois GH the ſine of the latizude firſt taken, 
30,co CI the incot 37, 44, whoſe complement 52. 16 bes . 
ing reduced, gives 1045 leagues 1 mi'e, or 3136 miles, the 
diſtance required, 

One example more will make all plain, and that ſhall be 
of two places, the one haying 70 degrees of South —_— 

S 2 A 


tion. | 

eAs AB, the coſine 
of 50, the difference of 
longitude, to wit 4o, is 
to AC Radius: So is 
BD the Tangent of the 
lefler latitude 40,to C E, 
the Tangentoft 52. '32; 


28, being -deduted our 
of the other latitude 50, 
and- go degrees added 
rogether;to wit, 160 de-- 
grces, the remainer will G- 


332 Dialling Onweeſall. 
and the other 4o degrees of North, and whoſe difference 
of longitude is 5o degrees, ſo uſe this following propors 


whoſe complement 37. pg 
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Eaſe 4 


be 122; 32, Whoſe com- 
plement to a ſemicirs 


ſtance required... 
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cle, or 180 degrees, to wit 57; 28,15 the ſame as 122; 32, 
(which you areto take notice of this hapning oftemtimes.) 
Then proceed by this proportion; As F G; the ſine of 52, 
32, theark fond, isto F C, the coline of 57. 28; the ark 
remaining, to Wit 32,32, Sois GH the ſine of the leſſer 
latitude 4o, to CI, the fine of 25. 49, whoſe complement 
64+ 17 gives 1283 leagues 2 miles, or 3851 miles: the dis 
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| Comigens Reader, Theſe Books following are 


Printed and ſold by Thomas Pierrepoat, at 
the Sun ix St, Pauls Church-yard. 
+ the Naturall and Artificiall Sines, Tangents, and Se- 
cants ; and a Table of Logarithms, with their uſe in the 
ordinary Queſtions of Arithmerick,.extraRtion of Roots © the 
other. the uſe of the Canon of artificiall Sines, Tangents, and 
Logarichms, in the molt eafie and compendious wayes in refol= 
ving of all Triangles : with a Table of Legarichms to r000000 
thereto anneXed, wich artificiall Sines and Tangents, to the hun- 
dred part of every degrec, and the three farlt degrees to a thous 
ſand part. 
Aſtronomia Britannica, Exhibiting the Dotrine of the 
here, and T neory of the Planets decimally, by Trigonometry,. 
and by Tables fitted for the Meridian of Lowden, . according to. 
the Copernican Syſtem, as it is 1]]ufirated by Bullialdus, and 
the eafie way of Calculation, lately publiſhed by Dr. Warde.. 
Geometricall Trigonsmetrie ; Or the explanation of ſuch Ge-- 
Ometricall Problems as are moſt uſefull and neceſſary,. eicher for 
conſtruction of: the Canons of Triang!es, or forthe ſolution of 
them ; together wi h the proporsions--chemſelyes, ſuitable unto + 
every caſe, both in plain and Speriall Triangles : Thoſe thres- 
Books written by. Dr. Newtcn.. 
The Sefor on a: Praderant; or x' Treatiſe.containingthe 


deſcription anduſe of fo.ue ſeverall Quadrants , two ſmall ones) 


22d .two great ones, each rendered many wayes, both generall 
an! 


Rignometria Britannics ; or the DoQrineof Triangles? 
in ewo Books s the firlt ſheweth the conſtruRion of 


aad perticular, each of them accommodated for Dialling, for the 
reſolving of all Proportions Inſtrumentally; and for the ready 
finding the hour and Azimuth univerſally in che xquall limbe ; 
of great uſe to Seamen, and praitianers in the'Matheinaricks:; 
by John Collins Account;Philomathe | EO ds ESL 

Hortmetria,, or-che Compleat Dialht: wherem cheahole 
A1yſterie of the art of Dialling is plainly taught three ſeyerall 
wayes, two of which are performed Geometrrically by rule and 
compaſs onely, the third Inftrumentally by a Quaderant fitted for 
thac purpaſes! *-- = 57-5 Y | ; 

Deſcription and Ye of the Vniverſall Zgadrat, by which is 
performed with great expedition the whole Dodrine of Trian- 
gles, both plain and ſphericall, two ſeverall wayes, with eaſe and 
eXacneſs ; alſo the reſolutions of ſuch propofitions as are uſe 
full in ARtronomy, Navigation, and Dialling, by which is per= 
formed the proportiening of lines and ſuperfices, 

Artificers Plain Scale, or the Carpenters New Rule, in two 
parts; the fir ſhewing how to meaſure all ſuperficies and Sollids, 
as Tunber, Stone, Board, and Glaſs, &c. Geomerrically, withs 
out the help of Arithmertick ; it being a new way, not hereto» 
fore practiced : the ſecond part ſhewirg how to meaſure Timber 
Inftrumentally upon the {ſcale it ſelfe, without Arithmetick or 
G:ometry, but what is common to every Man, theſe three writs 
ten by Thomas Stirrup Philomatr; 

Purchaſ.r: Pattern, in wo patcs, the firſt ſhewing the trug 
vallew of the Purchaſe of any parcel of Land, or houſes, by leaſe,_ 
or otherwiſe ; alfo new Tables of Inter:{t and Rebate, ar 6. pey 
Cent. the ſecond part ſhewing the meaſuring of Land, Board , 
Timber, and the falfe rules and deceights of many therein : alſo 
the Gageing of all Veſſels, with many other rules about Weights 
and Meaſures,and ſeverall Tables of accounts, with many other 
RuJ-s;and Tables of dayly uſe for moſt mengby Henery Phillippe; 

Moſcelanies, or Mathematical Lucubrations of Mr, Samuel 
Forſter, ſometimes publick Profeſſor of Aſtronomy, in Greſhans 
Colledge in Londow, containing 20fſeverall Treatiſes. 

Ellipticall, or Azmuthall Horologiography, comprehending 

{eycrall wayes of deſcribing Dialls vponall kinde of ah oe 5 
| elther 


— > ——  — — 
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erher-plain orcurved, and upon right files, in whatſorver poſtti- 
on they ſhalt be placed, invented, and demonſirated, by Ay, S«- 
muet Piſter profefior of: Atronomy+in Griſhens Colledg® in 

T hat delightfull Hiſtory, Intituled , the Counteſs: of: Pome 
brookes Arcadia; witten by Sir Phillip' Sidney, wits his Life 
and'death: abrief Tableof the principal] Heads, and ſome new 

Compleat Gardners Prattice, DireRting the exe& way of 
Girdenine, #n three parts ; the Garda of Plewfure,che Phyſical] 
@Tarden;aridRirechin'Gardenghow they arets beordered for their 
beſt-firuation and improvement, with yarjery of artificial) knots 
forthe Braurifying of a Garden,all engraven in Copper ; the chois 
cet way for the. raiſing, governing; and maintaing of all plants - 
culteyated in Gardens now in E»g1and, beins x plain diſcourſe 
how herbs, flowers, and trees, according to Art and Nature,may 
be propagated, by ſowing, ſetting, planting, and re-planting, by 
Thomas Blake Gardner; 

Scle& Sermons Preached upon ſeveral cccafions, with two pe=- 
fitions for explication and conſideration of theſe Queſtions: 
1: TotaChriſti fuftitia credentibus Imputatur, 2, Fides Ju= 
ftificat (ubratione Inſtrumentii, by lohn Froſt, B, D, 

' eAmnnatations on five Books of the Old Teſtament, viz; ob, 
Pſalmes, Proverbs, Ecclefiaſtes, and Cantacles, by Edward 
Zeigh Maſter of Arts: _ 

A Commentary upon the whole Bookof the Revelation of 
St, lohn, wherein the molt difficult places are opened and ex> - 
plained, by that learned Divine David Parews; 

An Analiſticall Expoſition of both the Epiſtles of Sr, Peter, 
Illuſtrated by Do&rines out of every Text, and applied by their 
Uſes for a further progreſs in holineſs, by /i/liam Ames, DD. 

Aell Coli Medulla Evangelis; or che Prophet 1ſaiahs 
Crucifix, being an Expoficion ot the fifty third Chapter of the 
Prophetie of [ſaiab,by Thomas (alvert,B,D, 

A Breif Expoſition of the Lords Prayer; wherein the meaning 
of the words is laid open to the underſtanding of the weak Chri- 
Rians, and what carriage of their hearts ought to be in preferrine - 

each peticion, by Thowss Hooper B: Ds . Tae : 


ung "the ſeen Hr 2n Expokiriof of the. | 
tes hs enemas kk Tobs — £08« 
gland; Warning Pieces or the Hiſtory c Gumpoders 
T! An. [al ed wote ſome notable paſſages, not heectofore pub» 
liked, by Toke | 
Pretizm Publicarum Eccleſia Anglicana. . 
| Learners Help for che more cafie underſtanding che Hebrew 
Tongue, whereby may be found out the root of any. Hebrew word 
in __ Bible, n $ | | 
ills Gramatiea, or an Epiromy of Grammer, containing i 
all the neceſſary Rudiments of the Latine tongue, compoſed inn 
ſhort method for the uſe of young ſchollars ; wich ings regs” 
ſpelling Orthographie, pointing, conſtruing, Abt Bag 
Latine, yariation, innication, by Rob Io nſes, of args 
School in Terk fire, 


